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INTRODUCTION
Knowledge is sought to satisfy two concerns: curiosity and practicality
(Goldman, 1999).  This study evolved from the latter concern – how to bring
about regional development in a Western Australian context?  The question
arose when implementing government policy in regional development for the
Australian Commonwealth Government and later for the Western Australian
State Government.  In asking this question, other questions arise.  These are: i)
government’s use of knowledge to inform policy-making and policy-
implementation, ii) how communities use knowledge to remake themselves to
remain vibrant and competitive from the perspective of a globalised economy,
and iii) what facilitates or hinders a community’s ability to change?
To consider these questions, theory and practice will be discussed.  The
theoretical will be examined through models of development (top-down and
bottom-up) that are incorporated into government policy-making and
implementation, the practical, through case study utilising these development
models.  In taking this stand, the current framework in which knowledge is
processed is scrutinised.  This framework is ‘Enlightenment Thinking’ or the
Cartesian/Newtonian paradigm, also known as the classical scientific paradigm
(in the thesis hereafter referred to as the classical scientific paradigm).
Currently knowledge is processed according to the criteria of this paradigm.
Therefore the epistemological aspects and assumptions of the classical
scientific paradigm need to be considered.  It is timely to do this now.
This thesis is not concerned with a quest for unity of knowledge creation.
Rather, it is primarily concerned with integrating the various multidisciplinary
systems generating knowledge at different levels (Joseph, 2003).  To use
Boulding’s words:
“When it comes to the theory of economic development, the failure
to recognise explicitly the essentially epistemological nature of the
problem has led to a proliferation of mechanical models of very
doubtful value, and, one fears, the giving of a large amount of badChapter 1 Setting the Scene 2
advice.  The theory of economic development is part of the general
problem of evolutionary change, and its poor condition reflects the
general poverty of the theory of dynamic systems.  Throughout the
sciences, physical, biological, and social, we are still really more at
home with equilibrium systems than we are with dynamic systems”
(Boulding, 1996, p414).
At present, within the classical scientific paradigm, the process in which
knowledge is created is one that assumes linearity and equilibrium.
Government science and technology policies also assume this (Macdonald,
1983a).  However, knowledge creation may be more than just a linear
progression, it may be evolutionary (Joseph, 2003; Boulding, 1966/1996).  For
example, the thesis’ first question of how governments use knowledge to
inform policy-making and implementation, is considered by Boulding to be a
process he identifies as ‘printing’ (Boulding, 1996).  The development models
used by governments fall into this category, whereby the world is filled with
copies of those models.  However, printing, according to Boulding, cannot
organise an evolutionary or developmental process.  This is occurs in a second
process Boulding (1996) calls organising.  This process can be applied to the
second two questions asked in this thesis – how do communities use
knowledge to remake themselves to remain vibrant and competitive from the
perspective of a globalised economy, and what facilitates or hinders a
community’s ability to change?  Boulding (1996) considers economic
development to be a combination of printing and organising, where the first
develops rote knowledge and the second new knowledge.
If technological change is considered to be “the addition of new knowledge to
old knowledge, usually to allow things to be done in what are thought to be
better ways, and sometimes to do new things altogether” (Macdonald, 1983a,
p27), what constitutes “’betterment’ or ‘worsening’?” (Boulding, 1953, pxii).
If the “great object of social science….is to find out what is possible.  The
‘laws’ of science are in fact possibility functions, limiting the relationshipsChapter 1 Setting the Scene 3
among things within certain boundaries” (pxv, italics in original), what is
knowledge?
Knowledge may be said to consist of knowing-what, knowing-how and
knowing-whether (Boulding, 1983).  Science, deals with knowing-what, giving
us knowledge that informs us, for example, about the formation of electricity.
This knowing-what leads to knowing-how to make power stations, electric
power and light.  Knowing-whether then involves decisions and choices about
such use (Boulding, 1983).
Technological advances in information communication technologies (ICTs)
have created socio-technological imbrications (or overlaps) that Sassen (2002)
notes do not fit into the analytical categories of the classical scientific
paradigm.  Its technical ‘either/or’ categorisation requires pure states of
existence and linearity of progress.  The European Commission, broadcasting
European research through its publication, RTD info, notes in its November
issue (2005) that “people in the West have a very technological view... when it
would be interesting to have a more social, multidisciplinary and multicultural
view – which is not in any way an obstacle to scientific rigour” (p15).
This study will argue that knowledge formed within this paradigm, usually
generated at a distance, has been individuated, detached, segmented and
abstracted (Barton, 1999).  When used to inform policy, such knowledge
creates a narrow ‘gaze’ (Veck, 2002) that ‘disciplines’ (Foucault, 1980, 1977)
communities to conform to dominant social behaviour and beliefs.  This ‘gaze’
I term a ‘standardising gaze’ because it assumes that the conditions and
capacity of the locations on which it is imposed and implemented are the same.
I argue that the two major models of development, as products of the classical
scientific paradigm, employ this gaze.  These models are the top-down and
bottom-up approaches that are epitomised by the Silicon Valley model (CookChapter 1 Setting the Scene 4
and Joseph, 2001; Castells and Hall, 1994; Saxenian, 1985) and the telecentre
movement (Latchem and Walker, 2001; Qvortrup, 1989) respectively.  The
top-down approach emphasises government initiative.  In the bottom-up
approach the dynamism and entrepreneurship is expected to come from the
local community.  By employing this ‘standardising gaze’, both models of
development render local social and technological interactions invisible and
marginalise them.  Successful policy implementation consequently becomes
difficult, if not impossible.
This thesis explores how this ‘standardising gaze’ can be minimised by using
complexity theory and action research to provide access to knowledge and
insight of local issues.  It seeks to answer the question of how to facilitate
development that is sympathetic to regional communities while implementing
government policy.  Government policy is informed by knowledge.  This
knowledge is created within an accepted tradition - the classical scientific
paradigm.  The paradigm is essentially technical in interpretation and relies on
an either/or categorisation (also called dualism) to understand phenomena.  In
framing the context of the research problem, I will develop two aspects.  The
first focuses on the tradition (the classical scientific paradigm) in which
knowledge is currently created.  The second examines government reliance,
assumptions of traditional economic growth models and the use of market
failure to justify government intervention.
In justification of this research I will argue that the addition of technology to
traditional economic growth models together with a positive feedback loop
creates growth that is nonlinear and iterative (Lambooy, 2002).  This renders
traditional economic models ineffective.  This highlights the difficulty noted by
Sassen (2002) that the current paradigm assumes linearity to function
effectively.  Yale international relations historians Paul Kennedy and John
Lewis Gaddis also note this aspect.  They consider that one of their jobs is toChapter 1 Setting the Scene 5
train the next generation of strategists - who can think as globalists and not just
as particularists.  The latter, in their opinion:
“…are perfectly competent at taking in parts of the picture, but
they have difficulty in seeing the entire thing.  They
pigeonhole priorities, pursuing them separately and
simultaneously, with little thought to how each might undercut
the other…The great strategists of the past…were
generalists….they understood that the world is a web, in which
adjustments made here are bound to have effects over there –
that everything is interconnected…..The dominant trend within
universities and the think tanks is toward ever-narrower
specialisation: a higher premium is placed on functioning
deeply within a single field than broadly across several.  And
yet without some awareness of the whole – without some sense
of how means converge to accomplish or frustrate ends – there
can be no strategy. And without strategy, there is only drift”
(Friedman, 2000, pp25-26).
I assert that regional development to date follows the dominant trend within
universities and think tanks, that is, to specialise deeply in a single field than
broadly across several.  To gain awareness of the whole and a means to combat
drift, I propose an alternative framework couched in a complexity perspective.
The characteristics of complexity theory will be used highlight the different
attributes of knowledge as they manifest in complex social systems.  As an aid
to the use of these characteristics I will propose three heuristic principles in
complexity as a guide to intervention in a complex social system.  These
principles provide general guidelines.  The details are not specified as these are
idiosyncratic and unique to each system.
Complexity theory, the study of complex adaptive systems, facilitates
consideration of the social and cultural, along with time to allow for path-
dependence and development growth.  It deals with reality as being complex,
multi-layered, with non-linear progression.  Using those characteristics of
complexity theory that pertain to social systems, I argue that the macro, meso
and micro levels in a complex social system interact with each other but have
distinct spheres of influence.  Therefore, instigating change or intervening atChapter 1 Setting the Scene 6
only one level brings about an emergent state that can bring change to the
system at that level but is merely an adjustment at another level and no affect at
a third level.
Change can only take place at that level if it is at a developmentally capable
phase.  For change to affect the whole system, intervention needs to take place
at all levels.  Each level needs to work in cooperation with each other, due to
the distinct boundary of each sphere of influence.  I contend that if trauma
takes place at any level within the system, development at that level comes to a
standstill.  Trauma can spread to other levels in the system, bringing the entire
system to a developmental impasse.  Further change is not possible until the
trauma is resolved because a system’s development is path-dependent.
Since emergent states are constantly evolving, action research as a reflexive
methodology is combined with complexity.  It provides in-situ rather than post
hoc information and evaluation.  It is a participative methodology that
encourages researcher and researched to explore avenues of change together.
It is this human and relational aspect that I wish to highlight.  It has previously
not been considered important by governments in policy formulation or
implementation.
In setting the scene this chapter concludes by outlining the research in the
remaining chapters.  To test the cogency of complexity theory and action
research, the Goldfields Esperance region in Western Australia is used as a
case study.
CONTEXT OF THE RESEARCH PROBLEM
This research was undertaken as a result of encountering the problem of
regional decline even during times of economic growth such as that currently
experienced by Western Australia in 2006.  I made this discovery while
working for the Australian Federal Government (1984-1987) implementingChapter 1 Setting the Scene 7
regional policy.  Regional decline is a global phenomenon experienced by
developed and developing nations.  It has been attributed to the agglomerating
effects of technology (Morris, 1998).  The realisation that the knowledge to
counter this problem was not known to policy-makers at Federal or State
Government level sparked a personal journey (1988-2006) to make that
discovery.  The thesis is written with a Federal and State Government public
servant’s insider perspective and the perspicacity gained while working as an
owner of a SME (small-to-medium enterprise).
In establishing the context of the research problem, this section focuses firstly
on the tradition (the classical scientific paradigm) in which knowledge is
currently created.  It details Plato’s influence on Western thinking, the break
with traditional thinking during the Enlightenment, the faith in rational
scientific and technical knowledge to create a superior society leading to the
belief in ‘development-as-modernisation’ (Corbridge, 1995, p2).  I discuss how
this knowledge is used in development.  James Scott’s (1998) example of
eighteenth century Germany’s use of this scientific and technical knowledge in
its forests will be paraphrased.  This illustrates how the complex reality of the
forest was reduced to a schematic representation through simplification,
abstraction and standardisation of facts.  Once this is done, that reality is
remade to become economically more productive.  Secondly, government
reliance on market failure, a traditional normative measure to intervene in
development, is discussed.  Technological advances now render its efficacy a
doubtful guide for policy makers.
The Classical Scientific Paradigm
The rise of the classical scientific paradigm to become the dominant mode by
which the world is explained and technological advances created has evolved
over time.  The systematic use of knowledge to create technology to assist
development as a means of modernisation has been with humanity since peopleChapter 1 Setting the Scene 8
first learnt to make instruments of stone.  The paradigm’s advance to
prominence is briefly recounted below.
The belief in development-as-modernisation (Hoselitz, 1995/1952) by using
technology (Corbridge, 1995) to stimulate economic growth (Kaplan, 1996)
gained prominence after World War II (Escobar, 1995/1992).  This belief has
its roots in rationality, influenced not just by the Enlightenment (Gunder, 2003;
Scott, 1998) but also Plato’s Republic.  Rationality, according to Derrida, is
about “transforming the Other into the Same” (Falzon 1998, p19), seeking
certainty and control over the strange and unknown (Gunder, 2003).
Rationality is influenced by Plato’s Republic (Gunder, 2003) through the
hypothetical philosopher-king who mentally pictures the ideal form of the city-
state before using reason to bring it about.  This Platonic legacy of using well-
reasoned operational means to make the mental vision a reality is still central to
modern thinking (Friedmann, 1987; Arendt, 1961, 1959).  It underlies modern
government efforts in development (Mumford, 1938).
Rationality’s dominance began during the Enlightenment in the seventeenth
century.  Until that time, human beings were traditionally seen to be a part of
Nature that moved according to unchanging laws. These laws were discovered
through authoritative revelation, as dogmas of the church.  Humans were
punished when they did not live according to these laws (hell) and rewarded if
they did so (heaven) (Griffin, 1982).  Physical, social and religious
understanding concentrated on understanding the connections and relationships
between things rather than on the components and functioning of the things
themselves (Levi-Strauss, 1966).  People and things were considered to be
connected and few aspects of life regarded as totally self-contained or
individuated.  The arrangement of the physical and social world was open to
human discovery and operation but not intervention or construction (Barton,
1999).Chapter 1 Setting the Scene 9
During the Enlightenment, Immanuel Kant posed the concept that human
beings were autonomous individuals.  It was an idea at odds with the then
worldview that the individual was a part of God’s creation.  Kant resolved this
dilemma by developing a “both…and” way of thinking to eliminate the
paradox that humans are a part of nature, yet still autonomous.  For Kant “there
is both autonomy in the manner in which humans know and act in the natural
world and in reason-based freedom and there is also a reality in itself and
universal laws of morality that we cannot know directly” (Griffin, 2002, p91).
However, overriding importance has been given to the autonomous individual.
This emphasis on the individual has resulted in losing sight of the context of
the group (community/society) of which the individual is a part.  Lost is the
tension of how individuals form groups and how those groups impact on
individuals; that is, the individual existing as the condition for the possibility of
the group and the group existing as the condition for the possibility of the
individual (Stacey, 2001).  This tension is summed up by Elias (1989), who
sees the individual and group as the singular and plural of the phenomenon of
human relating.  This paradox, however, has remained at the periphery of
Western thinking.
The concept of the autonomous individual became one of the principal
foundations of Enlightenment thinking.  In emphasising the individual to this
extent, two assumptions were made.  The first was that an individual could
make rational decisions apart from and before action, by first reflecting on the
action (Ogden, 1995).  The second was that the individual could detach
him/herself from the situation he/she is in, to manipulate and change it through
thinking or reflection (Griffin, 2002; Schön, 1983).
Issac Newton furthered this by forwarding that scientific reasoning and rational
thought using individuation, detachment, segmentation and abstraction was an
enlightened way to explain phenomena in the world.  ‘Individuation’ focuses
on individuals and things rather than communities and processes.Chapter 1 Setting the Scene 10
‘Detachment’ separates the subjective mind from the objective environment to
produce reliable information.  ‘Segmentation’ produces validity of information
by removing the objective environment from its social and historical context.
‘Abstraction’ allows objectivity and systematisation of information (Barton,
1999; Scheewind, 1992).  Only through pure reason can an autonomous mind,
detached from unreliable sensory information about the material world, attain
valid knowledge (Gunton, 1985; Hampson, 1976).  This way of thinking
became known as the classical scientific paradigm (Goktug, 2004).
Development-as-Modernisation
The Enlightenment belief in the improvement of man using scientific and
technical knowledge to create a superior society gradually became a belief in
the perfectibility of social order.  At the heart of this thinking was “a supreme
self-confidence about continued linear progress, the development of scientific
and technical knowledge, the expansion of production, the rational design of
social order, the growing satisfaction of human needs and increasing control
over nature and humans; commensurate with scientific understanding of
natural laws” (Scott, 1998, p89-90).  This belief gained momentum after World
War II, spurred on by developing nations wishing to improve their economies
after gaining independence from their colonial masters.  Harry Truman’s
inaugural speech as US President on 20 January 1949 cemented the concept of
development-as-modernisation (Corbridge, 1995; Escobar, 1995/1992).
Development using scientific thinking and technology would achieve
modernisation (Scott, 1998).  Since the individual was apart from the situation,
nature and humans could be abstracted into diagrammatic representations.
These representations could be then used as maps to remake reality – usually
one with an underlying economic theme.
The use of scientific and technical knowledge to control the environment and
increase production is exemplified by the case of Germany’s forests as
paraphrased from James Scott’s (1998) book Seeing like a State.  It illustrates:Chapter 1 Setting the Scene 11
a) the use of the Enlightenment assumptions about the autonomous individual,
which are:
i) that one can make rational decisions apart from and before action by
first reflecting on the action (Ogden, 1995), and
 ii) by means of detachment, one can manipulate and change the situation
one is in through thinking or reflection (Griffin, 2002; Schön, 1983).
b) the rationale behind the classical scientific paradigm’s use of individuation,
detachment, segmentation and abstraction (Barton, 1999) to reduce a complex
reality to a simplified and abstracted diagrammatic representation which can
then be remade into the perfect order (Scott, 1998).
Scientific forestry originated in Prussia and Saxony and developed from about
1765 to 1800.  It was a sub-discipline of cameral science (management of state
finance in Germany) that used scientific principles to allow systematic
planning.  Germany regarded its forests not as forests but as commercial wood
generating revenue.  Those aspects of the forest with little or no potential for
income fell outside government consideration.  This included the parts of
revenue-bearing trees which could not be converted into cash, such as foliage
for fodder and thatch, fruit for food for people and animals, twigs and branches
that served as bedding, fencing, kindling, bark and roots for medicine and
tanning, sap for making resins and so on.
‘Fiscal forestry’ replaced the actual tree and its various uses with an abstract
tree represented by a volume of lumber.  The flora and fauna that did not
generate income were disregarded.  This extended to human interaction with
the forest for hunting, pasturage, collecting food as well as the forest’s
significance for refuge, worship and magic (Gadgil, 1992; Harrison, 1992;
Guha, 1989).
The forest’s utilitarian nature is reflected in the vocabulary used to describe it.
‘Nature’ is replaced with ‘natural resources’.  Plants of value are ‘crops’.
Plants with no value are ‘weeds’.  Insects that eat crops are ‘pests’.  ValuedChapter 1 Setting the Scene 12
animals are ‘livestock’, while competing animals or those that prey on them are
‘vermin’ or ‘predators’.  The forest as habitat is replaced by the forest as
economic resource, to be managed efficiently and profitably.  In Diderot’s
Encylopédie, the information listed under “forest” is the public utility of forest
products, taxes, revenues and profits (Harrison, 1992).  The abstractions used
for analysis reflect the narrow fiscal interest of government.
This narrow fiscal interest was reflected in the use of standard techniques.
Commercial timber yield and revenue could then be measured and calculated.
The next step was to create through seeding, planting and cutting, a forest that
was easier to count, manipulate, measure and assess.  Using government
authority and agency, the real, diverse, chaotic old-growth forest could be
transformed into a more uniform forest planted in uniform ranks to be grown,
measured and felled then replaced by a new rank-and-file lookalike.  The
underbrush was cleared and species numbers reduced to a monoculture.  This
arrangement allowed the forest to be controlled centrally.  The forest itself did
not have to be seen, it could be “read” accurately from maps and tables in a
state office.  It also lent itself to a centralised scheme of management.
Increased order in the forest meant that training protocols could be
standardised.  Unskilled and inexperienced crews could perform the necessary
tasks by following written standard rules.  In holding variables constant, the
effects of variables such as fertiliser, rainfall and weeding on same age single
species stands could be assessed.  The simplicity of the forest made it possible
to assess novel regimes of forest management under nearly experimental
conditions.  Controlling the environment of the scientific forest meant easier
surveying by government. The forest could be more easily supervised and
harvested according to centralised plans, provide a steady, uniform commodity
eliminating revenue fluctuations and create a terrain that facilitated
manipulation and experimentation.Chapter 1 Setting the Scene 13
However, Nature and humans intervened in this ideal set-up.  Fire, storms,
blights, climatic changes, the topography of the landscape and insect
populations shaped the forest in spite of government plans.  People continued
to use the forest to graze animals, poach firewood and kindling and to use the
forest in ways that prevented full realisation of the German government’s
management plan.  Simplification of the forest to a single species was a
success in the short-term.  Even though a rotation of trees took eighty years to
mature, shortened rotation times (harvesting and planning stands) raised
economic return to reverse declining wood supply.  By the end of the
nineteenth century, German scientific forestry became standard practice
worldwide.
Simplification of the forest into a “one-commodity machine” allowed forestry
science to become a technical, commercial discipline that could be codified
and taught.  One condition of its rigour was that it bracketed or assumed to be
constant, all variables except those directly bearing on the yield of the selected
species and the cost of growing and harvesting.  However the world ‘outside
the brackets’ returned to haunt this technical vision.  The second rotation
revealed the biological and commercial consequences of the stripped-down
forest.  This time period was approximately one century.  The first rotation was
a success but the second rotation regressed greatly: the complex process of soil
building, nutrient uptake and symbiotic relations between fungi, insects,
animals and flora had been severely disrupted with serious consequences.
German forestry’s attention to formal order and ease of access for management
and harvest led to the clearing of underbrush, deadfalls and snags (standing
dead trees).  This greatly reduced insect, mammal and bird diversity essential
to the soil-building process.  The absence of litter and wood on the forest floor
is now seen as a major factor to less nutritious soils.  Same-age, same-species
forests are a less diverse habitat and more vulnerable to storm-felling.Chapter 1 Setting the Scene 14
Uniformity of age and species provided a favourable environment for the
“pests” specialised to that species, building populations to epidemic
proportions.  It created loss in yields and necessitated large outlays in fertiliser,
insecticide, fungicide or rodentcides.  “Forest hygiene” developed to combat
this outcome.  Artificial nesting boxes were provided to replace the hollow logs
that were home to tree-nesting birds.  Ant colonies, artificially raised and
tended by school children, were implanted in the forest.  Spiders were
reintroduced.  However these attempts still worked around a habitat of a single
species planted for production purposes.  “Restoration forestry” attempted,
with mixed results, to create a virtual ecology while still denying the major
sustaining condition - diversity.
The above account of scientific forestry illustrates how scientific and technical
knowledge allow the isolation of an element of instrumental value while
ignoring the relations and processes of which it is a part.  Its attraction was that
it was a “rigorous technical and commercial discipline that could be codified
and taught” (Scott, 1998, p20).  Its scientific rigour lay in its assumption that
all variables except those of fiscal interest were assumed to be constant (Scott,
1998, p20).  Simplification of knowledge through abstraction and
standardisation may have brought into sharp focus certain limited aspects of a
complex and unwieldy reality.  However the simplified production forest
required massive outside intervention to establish and sustain it.
In the twentieth century Walther Rathenau applied the principles used in
scientific forestry to labour and the economy in Germany during World War I.
Rathenau was an industrial engineer and head of the electrical firm A.E.G.
(Allgemeine Elektricitäts-Gesellschaft).  Placed in charge of the Office of War
Raw Materials (Kriegsrohstoffabteilung), Rathenau realised that the key to a
sustained war effort was planned rationing of raw materials and transport
(Scott, 1998; Rabinach, 1992).  Rathenau’s step-by-step planning of
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production, munitions, armament supply, transportation, traffic control, price
controls and civilian rationing (Scott, 1998; Kasza, 1995).
Rathenau’s belief in planning and rationalising production had an intellectual
connection between the physical laws of thermodynamics and applied sciences.
Human labour was seen as a mechanical system that could be divided into
energy transfers, motion and the physics of work.  Simplifying labour into
isolated problems of mechanical efficiencies led to the aspiration for a
scientific control of the entire labour process.  This narrow and materialist
“productivism” had a North American and European influence.  The American
influence was through Frederick Taylor, who separated factory labour into
isolable, precise, repetitive motions, revolutionising the organisation of factory
work (Rosenberg, 1982, 1976; Scranton, 1989).  The European influence was
through the “Energetics” tradition that focused on motion, fatigue, measured
rest, rational hygiene and nutrition.  It also treated the worker notionally as a
machine - a machine that must be well-fed and kept in good working order.
The individual worker became abstracted and standardised with uniform
physical capacities and needs (Scott, 1998).
The idealism behind such technocracy and Taylorism was three-pronged to
eliminate economic and social crises, expand productivity through science and
be re-enchanted with technology.  Productivism’s appeal was due to its
promise as a technological ‘fix’ for class struggle.  If worker output could be
increased, the politics of redistribution could be replaced by one of class
collaboration where wages and profit could grow at the same time.
Productivism proposed one optimum solution for any problem in the
organisation of work.  This made it appealing to liberal socialists,
authoritarians, communists and fascists alike (Scott, 1998; Rabinach, 1992;
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Mobilising national production during World War I, Soviet planning, the
scientific management movement in the United States, and Keynesian
economic policy, caused development to come of age during the 1920s and
1930s.  World War II refined its techniques.  Operations research, systems
analysis and human engineering helped to spread the view of development as
‘rational social action’ (Escobar, 1995/1992, p67).  Developing Europe’s
former colonies in the late 1940s gathered momentum as these nations sought
independence and assistance to design a ‘modern’ society through
development.  In Harry Truman’s inaugural speech as US President he
proposed that advanced nations would assist developing countries with
modernisation through development.  With such help they would throw off
their traditional values and embrace scientific and technical progress on a
common path to development (Rostow, 1960).
To create a ‘modern’ society, development projects have used technology to
stimulate economic development.  The use of technology has ranged from
improving agriculture in countries such as Africa (Sirolli, 1999, 1995;
Appleton and Balihuta, 1996), Sri Lanka (Imbulana, Konradsen and Steele,
1996) and India (Narain and Roy, 1980) to modernising and ordering villages
for efficient administration of government services in Soviet Russia (Conquest,
1986), China (Becker, 1996) and Tanzania (Yeager, 1982).  The ‘latest’ use of
technology to stimulate economic development has been the use of information
communication technologies to create new industries in complexes such as
science parks and technopoles (or science/technical cities, Castells and Hall,
1994) or networks of telecentres (Latchem and Walker, 2001).  It is these
government efforts in development that is the focus of inquiry in this thesis.
The following section examines market failure, a mechanism used to justify
government intervention in economic development.  Market failure may also
serve, in Colville, Waterman and Weick’s (1999) opinion, as a device to make
sense of the times or, in McCloskey’s (1985) opinion, as a form of rhetoric to
justify government intervention.Chapter 1 Setting the Scene 17
Market Failure
Traditionally…..
The development of scientific and technical knowledge, the rational design of
social order, increasing control over nature and humans and confidence about
continued linear progress (Scott, 1998) underlie the assumptions behind
traditional economic growth models and market failure, which is a normative
mechanism of intervention.  This section discusses the foundations behind
government use of market failure and its underlying assumptions which are
founded in modernism, a philosophy with its roots in Enlightenment rationality
and scientific thinking.
Market failure is based on the assumption of two economic theorems.  The first
is that all markets that exist are in perfect competition and there are no
externalities such as education (Wolf, 1979) and location (Marshall,
1920/1890; Fingleton, 2003) to affect it.  The second is the circumstances
under which market equilibrium can be achieved (Stern, 1989).  Market failure
assumes the centrality of a competitive market (Lamberton, 2001) and a system
facilitating prediction and control of linear growth.
Demstez (1971) challenges the use of market failure as a basis for government
intervention.  Joseph and Johnston (1985) note that there is no absolute
mechanism that can be used as a guide to identify market failure or when it has
occurred at a sufficient scale to warrant intervention.  However that market
failure is seen as justification for government intervention may be because it is
powerful rhetoric that has “so structured our thinking about a subject that we
come to believe it is an explanation of material reality” (Mosco, 1990, p37).
McCloskey (1994, 1988, 1985) considers that this rhetoric originates from
modernism being used as the methodology in economics.
Modernism is functional, given to social engineering and utilitarianism.  The
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(McCloskey 1985).  McCloskey recounts the modernist perspective as viewing
science as axiomatic, mathematical and to be separate from form, value,
beauty, goodness and those things of unmeasurable quantity.  This brings
economic reasoning in line with the natural sciences so that its claims are based
on ‘experimental facts’ (Joseph, 1999) and it has the claim of prediction, “the
defining feature of a real science” (McCloskey, 1985, p15).  In McCloskey’s
words:
“The rhetoric of quantification, in other words, is a leading
case for study.  A man who wishes to convince his modernist
neighbour will show him numbers.  Numbers are believed to
tell.  Numbers are believed to be objective, intersubjective,
conclusive.  Most people, and even most economists, believe
that once you have reduced a question to numbers, you have
taken it out of human hands.
The best quantitative scientists know that this is naïve.  The
critical point, a rhetorical one, is that a number is high or low
relative only to some standard, and the only relevant standard is
provided by the human conversation” (McCloskey, 1985, p141).
For most of the twentieth century, governments relied on Fordism at the micro-
level and hierarchical capitalism at the macro-level to shape market-oriented
economies (Dunning, 1994; Gerlach, 1992).  The assumptions underlying
government decision-making and policy formulation are listed by Kurtz and
Snowden (2003) as:
Assumption of order – underlying relationships of cause and effect can be
discovered and verified empirically to allow the use of predictive and
prescriptive models and interventions to achieve goals.
Assumption of rational choice – when faced with alternatives, humans will
make ‘rational’ decisions based on maximising pleasure and minimising pain.
In using education to make such consequences evident, individual and
collective behaviour can be managed by manipulating these outcomes.
Assumption of intentional capability – we accept that we do things by accident
but assume that others do things deliberately.Chapter 1 Setting the Scene 19
While these assumptions are sometimes true, they are not always true.
Increasingly, situations are being encountered when these are not true, such as
when technology is added to traditional economic growth models as discussed
below.
Adding Technology…
The traditional cue for government intervention has been market failure, the
situation where there is no longer optimal allocation of resources in the
competitive market (Joseph and Johnston, 1985).   However, traditional
concepts and policy prescription are becoming increasingly irrelevant because
of accelerated technological change, greater emphasis on institutional learning
and continuous product improvement (Dunning, 1995).  The cumulative effects
of technological and political changes in the twentieth century have compelled
scholars to re-examine some cherished concepts about market-based capitalism
(Dunning, 1995).  Two aspects, one dealing with the traditional concept of
linear growth and the other regarding assumptions underlying business
cooperation and competition, are discussed below.
One concept being revised is that competitive market forces do not necessarily
ensure optimal innovation-led growth (Dunning, 1995).  Traditional economic
growth models have assumed that the relationship between growth and
increasing the production factors of labour and capital is linear.  Growth is
therefore directly proportional to the increases in productive factors.  It has
been noted that the addition of technology with a positive feedback loop to this
function means the process of growth is nonlinear and iterative (Lambooy,
2002).  The impact of technology results in competencies (knowledge) and
spatial environment (organisation) combining to influence outcome.  It is now
acknowledged that technology is an endogenous variable, not exogenous as
previously assumed.  This is because an optimal allocation of resources cannot
be maintained under conditions of frequent technological and political change
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Another concept being revised is that the competencies and resources of
businesses are largely independent of each other.  Competition rather than
cooperation is considered the best means to advance business objectives and
society.  Challenged by Dunning (1995), Cournot (1851) and Marshall
(1920/1890) had earlier recognised and acknowledged that related firms, when
clustered spatially, influence each other to produce industrial agglomeration
economies that are external to the firms but internal to the cluster.
For policy-makers this is another factor to consider within the competitiveness
of the overall economy.  If the addition of technology to traditional economic
linear growth models renders growth non-linear and iterative and the
assumptions underlying market failure are sometimes true and sometimes not
true, how then are policy makers able to know when/when not to intervene in
today’s globalised market economy?  Could it be time to replace the linearity
of the classical scientific paradigm with something different?  This aspect is
discussed in the following section.
JUSTIFICATION FOR THE RESEARCH
The classical scientific paradigm treats knowledge by removing the subjective,
social and environmental context to produce ‘reliable’ and ‘valid’ information.
Abstraction is applied to create ‘objective’ and ‘systematic’ or ‘universal’
information that can be used in different settings to produce linear progress.
Adding technology to traditional economic growth models has confounded
linear progress.  However, the belief in technology as a driver for development
still remains strong.  This section discusses observations by Sassen (2002) and
Seely Brown and Duguid (2000) regarding the difficulties the classical
scientific paradigm has in dealing with the imbrications (overlap) created by
technology on social issues and the implications of removing context to
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of two models of development (top-down and bottom-up) created within the
classical scientific paradigm.  An alternative understanding using complexity
theory is suggested as one perhaps better suited to deal holistically with a
complex and unwieldy reality.  Action research as a reflexive methodology is
combined with complexity to provide in-situ rather than post hoc information
and evaluation to remain abreast of the emerging states within a complex
reality.
Using Technology to Stimulate Economic Development
The belief in technology as an engine for long-term growth (Zappacosta, 2001)
continues with globalisation of the world’s markets.  Technological advances
in communication technologies have ushered in an information age where
knowledge is key to shaping the economy (Ku, Liau and Hsing, 2005; Castells,
1996).  International agencies such as the World Bank (1999; 2002) have also
issued reports echoing the belief about technology’s ability to stimulate socio-
economic growth.  According to the World Bank (1999; 2002), access to
technology will bridge the gap between the ‘information haves’ and
‘information have-nots’, this gap termed by some as a ‘digital divide’ (Graham,
2002; Huggins and Izushi, 2002; James, 2001; Lentz and Oden, 2000).  To
stimulate socio-economic growth and bridge the digital divide, governments
through their development and telecommunications policies have used the top-
down and bottom-up approaches in regional development (Oh, 2002; Whyte,
1999; Lin, 1997; Hamnett, 1995; Tatsuno, 1986).
For the amount of government expenditure and investment, the top-down
approach has been modestly successful (Massey, Quintas and Wield, 1991).
Nevertheless, some developing countries such as Malaysia (Ramasamy,
Chakrabarty and Cheah, 2004; Wahab, 2003), the Philippines (MacDonald and
Joseph, 2001) and China (MacDonald and Deng, 2003) have used the top-
down approach or Silicon Valley model to leapfrog their development into the
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At the end of the twentieth century, the bottom-up approach to development
(embodied by the telecentre movement) became more prominent.  The bottom-
up approach yields development at cottage industry level but with questionable
social (Latchem and Walker, 2001; White, 1999; NTCA, 1998) and financial
(Oestmann and Dymond, 2001; Stoll, 2000; Krogh, 1992) sustainability due to
economies of scale.  It tends to be more successfully established in reasonably
urbanised areas with complementary infrastructure (such as roads, power,
telecommunications) than areas of inaccessibility (McConnell, 2001; Goussal
and Lezcano, 2000).
Both development models use knowledge in the following manner.  Important
information of what constitutes technologically innovative and economic
success is simplified, then, abstracted to provide government with a synoptic
overview.  This then provides government with a map, the blueprint of which
is used from a central point of control to chart an outcome for economic
prosperity.  The model then follows specific stages.  For example, in following
the principle of the scientific forest, the Silicon Valley model requires a
university to seed and plant the notion of technical innovation into the minds of
individuals.  That done, the model then requires that these individuals be
located close to the university in an industrial park to continue the process of
collaboration and knowledge spillover.  The ‘water’ to start this process would
then come in the form of some venture capital.  The ‘fertiliser’ to encourage
growth would be fiscal incentives and a degree of support for small start-up
businesses.  This would occur in a pleasant and sylvan environment so that the
process can be fostered.  Thus this model can then transplanted to various
locations around the world to produce similar outcomes (Castells and Hall,
1994).  The model assumes a state of equilibrium, so replicability is possible.
This thesis questions that assumption of equilibrium and the manner in which
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The rational insight as to what ‘ought to be’ in the top-down and bottom-up
approaches has come under increasing criticism and query (Strover, Chapman
and Waters, 2004; Benjamin, 2001; Cook and Joseph, 2001; Benko, 2000;
Richardson and Marshall, 1999; Macdonald, 1983a, 1983b).  Both approaches
are products of the classical scientific paradigm.  According to Sassen (2002)
the paradigm has two analytical weaknesses.  The first is that the paradigm
provides only a mechanistic or technological interpretation.  The second is its
reliance on an ‘either/or’ categorisation.  In Sassen’s (2002) opinion:
“Such a purely technological reading of technical capability inevitably
neutralises or renders invisible the material conditions and practices,
place-boundedness and thick social environments within and through
which these technologies operate.  A second tendency is the
continuing reliance on analytical categorisations that were developed
under other spatial and historical conditions, that is, conditions
preceding the current digital era.  …These either/or categorisations
filter out alternative conceptualisations, thereby precluding a more
complex reading of the impact of digitisation on material and place-
bound conditions (p366).
Seely Brown and Duguid (2000) explore further this removal of information
from its human context in light of the current industrial revolution, the
‘information age’, and the ‘information economy’.  They consider the process
to be “ a sort of social and moral blindness” (p31).  In their opinion it isolates
information and informational aspects of life, making it blind to other forces at
work in society.  In using information removed from its human context to
make predictions, only the most rapid point of change is considered and
extrapolated from that point into the future without considering or noticing
other forces which may be regrouping (Coffman and Odlyzko, 1998; Nunberg,
1995). While there is no doubt that information and its technologies are
changing society in an unprecedented manner, such a reductive focus
overlooks the social forces that act when confronted by such change.
This conclusion appears to be supported by developments in the natural
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that complex environmental systems are not as stable as linear models
suggested (Katerelos and Koulouris, 2004).  Complexity science is an
interdisciplinary field of research into the natural and physical worlds (Pagels,
1988).  It proposes that complexity theory is the study of self-organisation by
dynamic systems that are open and dissipative (Prigogine and Stengers, 1984).
Self-organisation follows a pattern at the edge of order and chaos that is a state
of constant emergence rather than equilibrium (Fuller and Morgan, 2001).
Complexity theory has acted as a unifying language across a range of
disciplines (Goodwin, 1994), suggesting a move away from reductionism to
holism or contextualism and integrated interdisciplinary approaches (Cohen
and Stewart, 1994).  This paradigm shift in perspective is being echoed in the
social sciences to treat social systems as “ontologically open and historically
constituted; hierarchy structured, yet interactively complex; non-reductive and
indeterminate” (Reed and Harvey, 1992, p 359).  This means that complexity
theory is able to consider knowledge in a multi-dimensional manner.  The
classical scientific paradigm relies on an ‘either/or’ categorisation and a
mechanical interpretation of a situation.  Complexity theory considers
imbrications that may appear mutually exclusive and developmental issues as
well as mechanical ones.  It is also able to account for constantly changing
states which the classical scientific paradigm assumes is constant.  This allows
consideration of reality as it is rather than a static schematic representation –
which is probably already out of date.
Historically, the social sciences have followed the natural sciences in research
methodology and analysis (Flyvbjerg, 2001; Mills, 1970).  Quantitative
methods were preferred to qualitative methods for ‘objective’ research
outcomes.  Traditionally, qualitative methodology such as action research, a
reflexive, participatory methodology - has struggled to be accepted as a
scientific research method due to this lack of objectivity.  However,
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challenge the analytical concepts of the classical scientific paradigm (Ottoson,
2003) and its objectivity.  Complexity theory, a multidisciplinary approach,
considers systems as wholes, having interactions and emergent states of being
and holds the notion of objectivity to be impossible (Kash and Ryecroft, 2002;
White, 2001; Waldrop, 1992; Prigonine and Stengers, 1984; Beer, 1975).
Consequently, qualitative methodologies like action research have become
more accepted as scientific research methods (Ottoson, 2003).
Complexity theory has been applied, not just in the natural sciences (Atay and
Jost, 2004; Katerelos and Koulouris, 2004) but also in tourism (Milne and
Ateljevic, 2001), information security systems, (Williamson, 2004), innovation
in manufacturing (Rose-Anderson, Allen, Tsinopoulos and McCarthy, 2005),
business enterprise (Fuller and Moran, 2001) and economic models (Nelson,
1995).  Its theoretical use in these areas acknowledges characteristics that can
be explained by complexity: a number of diverse, interacting elements with
feedback mechanisms, non-linear system dynamics, emergent properties, self-
organisation and nested hierarchies that contain other systems (Anderson,
1999; Morel and Ramanujam, 1999).
Similarly, action research has found application in fields such as
entrepreneurship (Rasmussen and Nielsen, 2004), feminist research (Gatenby
and Humphries, 2000), health (Giachello, Arrom, Davis, Sayad, Ramirez,
Nandi and Ramos, 2003), community participation (Buchecker, Hunziker and
Kienast, 2003) and education (Leff, Costigan and Power, 2004).  Action
research encourages dialogue among various stakeholders and invites them to
participate and contribute to the decision making process (Kemmis and
McTaggert, 2000).  It encourages participants to change by critically reflecting
on their actions and working together in a concrete manner to realise
achievable goals (Coghlan and Coughlan, 2003; Gergen, 2003).  In reflecting
on one’s actions, individual participants engage in learning by integrating
experience with reflection and theory with practice (Imel, 1992).Chapter 1 Setting the Scene 26
Within regional development, Wahab (2003) has used complexity theory in his
analysis of Malaysia’s Multimedia Super Corridor (MSC).  According to
Wahab (2003) “complex systems analysis can lay the groundwork for a new
approach that more accurately represents societal choices and outcomes than
past approaches” [abstract].  “Complexity approach to technological innovation
emphasises that psychological and social institutional factors are implicated in
behaviour, and thus, there are psychological and cultural constraints on the
adoption of new technologies.  It emphasises that people have to learn what
technologies can or cannot do for them” (Wahab, 2003, p15).  Wahab’s
adoption of complexity theory allows him to take a multidisciplinary stance
and utilise a multiple theoretical framework in “understanding, assessing and
explaining the implications of IT policy in Malaysia’s MSC” (Wahab, 2003,
p17).  It is for similar reasons that this thesis also espouses complexity theory
to examine the psychological and social institutional factors in adopting new
technologies.
Action research has been used as a methodology in regional development in
Denmark, Sweden, Norway (Rasmussen, 2004; Johnsen and Normann, 2004)
and Italy (Garibaldo and Rebecchi, 2004, Mancini and Sbordone, 2004;
Rasmussen and Garibaldo, 2004).  The methodology was chosen because its
paradigm regards the world as a collection of actors in a creative relationship
(Rasmussen, 2004).  Action research is participatory, utilises quantitative and
qualitative data and the action researcher may function in many roles such as
facilitator, process-planner, analyst, evaluator, co-ordinator and/or change
agent.  “Some action research approaches (Freire, 1970) are seen as knowledge
development, which could strengthen the voice, organisation and action of
oppressed groups in society” (Rasmussen, 2004, p22).
Complexity and action research will be used to examine the psychological and
social issues of adopting new technologies within regional development.  This
combination is new in application with respect to regional development but hasChapter 1 Setting the Scene 27
been previously used in the educational field (Mayer, 2003; Phelps and Hase,
2002).  Complexity theory and action research have been combined in
education because of the ‘messy’ nature of teaching (Green, 1999) and to
provide “a way of managing complex situations critically and practically”
(Kemmis and McTaggert, 1988, p7).  Being a reflective research method, it
lends itself to a naturalistic and practical inquiry of tacit knowledge in
ambiguous situations (Baumard, 1996a).  This combination will be used as
similar conditions are also found in regional development.
RESEARCH SIGNIFICANCE
This research is significant theoretically and practically for the following
reasons. First, it contributes to understanding how complexity may be applied
in a real-world situation in regional development.  Second, by combining
complexity theory and action research, the research tests the provision of in
situ rather than post hoc knowledge to better inform the decision-making
process.  Thirdly, the theoretical and methodological combination explores a
way of tapping into explicit and tacit knowledge to open a path for
development to take place.  By so doing it investigates whether ‘knowledge’
and ‘theorising’ can be integrated with ‘making’ and ‘doing’ to facilitate
successful policy implementation with regard to regional development.  Fourth,
‘rule-of-thumb’ principles towards a ‘scientist-practitioner’ model are proposed
within a complexity framework.  These principles constitute the next level of
development of complexity theory.  I believe it is the future academic and
practitioner model as technological advances highlight the complexity of the
world we live in.
Complexity creates non-linear progress that is encapsulated in Figure 1 below
by Funtowicz and Ravetz (1985, 1991).  When technology was simple, for
everyday problem solving, one was a practitioner of ‘applied science’.
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greater level of expertise is required, indicated in the next quadrant labelled
‘professional consultancy’ or ‘ask-an-expert’.  This may be seen as the heyday
of the industrial age when it was believed that science and technology could
solve all social problems.  This period was characterised by experts offering
schematic representations to remake reality into something more desirable.
The ‘postnormal science’ level may be considered to be the current information
age.  Technology is even more advanced.  This level requires a scientist-
practitioner, in order to deal with highly uncertain and risk-laden decisions in a
changing, unstable situation.  This level of practice requires not just the
experience of the practitioner or knowledge of the scientist but both to be
encapsulated in the one individual – who is familiar with the theoretical
knowledge but also has the local experience (Geertz, 1995).  It is time not just
for schematic representations of reality but of consubstantiality with reality.
LOW Systems Uncertainty HIGH
HIGH
Decision
Stakes
Applied
Science
Professional
Consultancy
Postnormal Science
Figure 1.1 Three Kinds of Science (Based on Funtowicz and Ravetz, 1991).
The construction of most of our knowledge is mainly tacit.  It escapes
collective and individual awareness.  One learns without being aware that one
learns or being aware of what is learnt or learns without planning to learn
(Polanyi, 1983/1966).  There are intangibles always operating and twisting the
patterning of factors out of their initial appearance of order (Mandelbrot,
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indicate how individuals and groups move between traditional known bodies of
information (codified knowledge) and other knowledge or information (tacit
knowledge) not yet accepted as the communal norm (Baumard, 1996b).
The current communal norm has been influenced by Plato’s Republic which
highlighted using reason to remake reality.  This has privileged theorising and
knowledge over making and doing, which are seen as menial acts (Dewey,
1929).  In Van Maanen’s (1995) opinion, theorising communicates
understandings to people.  Colville, Waterman and Weick (1999) counter that
“theory is still only rhetoric, words not worlds, maps not territories and
representations not realities” (p130).  There is a distancing from the being-in-
the-world (Dreyfuss, 1991).
This separation between knowledge and knowing operates in the classical
scientific paradigm as demonstrated by the scientific forest.  Knowledge is
understood to be ‘objective knowledge’.  Other kinds of knowledge and
knowing, such as conjectural knowledge, are disregarded and not considered
worthwhile (Baumard, 1996b).  Knowledge is accumulated as a commodity
with little emphasis on ‘knowing’, interpretation and sense-making (Weick,
1995).  Two forms of tacit knowledge that guide practice have been identified.
The first is expertise or practical knowing (phronesis).  The second form of
tacit knowledge Baumard (1996a) calls métis and Weick (2004) calls wisdom.
It is a “type of intelligence and thought, a way of knowing (that) implies a
complex but very coherent body of mental attitudes and intellectual behaviour
which combines flair,….forethought, subtlety of mind,….resourcefulness,
vigilance, opportunism, various skills and experience acquired over years”
(Vernant and Detienne, 1978, p3).  These forms of tacit knowledge will be
discussed in greater detail in Chapter Three.  Reintroducing these two tacit
forms of knowledge may bring practice together with theory (Hiatt, 2006;
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Boulding in his work The Image (1973) discusses how our encounter with
knowledge is affected by our “Image of the world” (Boulding, 1973, p5, italics
in original).  This image is our picture of where we are located in time, space,
in physical location, in personal relationships and emotions (Boulding 1973,
pp4-5).  He goes on to say that this image is built from our past experiences, so
part of the image is its history.  However this image is being constantly
bombarded with new knowledge, which may leave it unaffected, modified,
changed or clarify certain perceptions.  In this thesis, complexity theory and
action research will be used to highlight the complexity and evolutionary
features of knowledge and their impact or lack thereof on our image.  The logic
of the thesis is as follows: chapter two examines the practicality of knowledge
in action; chapter three, in the first half, looks at how knowledge is manifested
through technology; chapter three, in the second half and chapter four, examine
knowledge through policy; chapter five is a refinement of knowledge through
complexity theory and chapter six actions this knowledge sited in complexity
theory.
Finding a way to facilitate regional development may be likened to the
following breakthrough in hydraulic systems.  Hydraulic systems exist in
motor vehicles as the braking system.  Early work on hydraulic systems found
that the action of pumping the brake pedal caused the fluid in the system to
cavitate, that is, to form bubbles.  Bubbles in the hydraulic fluid rendered the
system inoperable and the brakes useless.  Engineers found that lining the
inside walls of the hydraulic system with heavy black plastic eliminated
cavitation.  The surface of the plastic reduced the amount of friction of the
fluid against the walls of the system when the brakes were applied to stop the
vehicle.  It was this friction that caused cavitation of the hydraulic fluid.
Regional development may be likened to hydraulic systems.  Policies, funding
and implementation are already in place but development does not proceed
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though a small development, was significant and pivotal in that an existing
system could then work to fulfil its intended function.  The combined use of
complexity theory and action research in implementing policy may be likened
to the use of black plastic to line the walls of hydraulic systems – a small
development but a significant and pivotal one that allows the practical
knowledge of doing to be accessed to facilitate regional development.
CHAPTER OUTLINES
The first thesis question looking at government’s use of knowledge to inform
policy-making and policy-implementation is examined Chapters One and Two.
These two chapters analyse the assumptions underlying the classical scientific
paradigm and explore how they are used practically through a Western
Australian case study.  The second question of how communities use
knowledge to remake themselves is investigated in Chapters Two, Three and
Four.  The third thesis question about factors that facilitate or hinder
community ability to change is scrutinised in Chapters Three and Four through
the top-down and bottom-up development models.  Chapters Five and Six
propose a framework and strategy on how to use the knowledge uncovered in
these chapters.  A detailed outline of each chapter follows below.
Chapter Two examines the generation of knowledge to produce and implement
polity.  It uses the Goldfields Esperance region in Western Australia as case
study.  This practical introduction focuses attention on the issues policy makers
face when framing policy within the assumptions of the classical scientific
paradigm.  It aims to demonstrate that using a static form of knowledge to
benchmark progress, while ignoring its complex and evolutionary features,
may make it difficult, if not actually impede, policy implementation and
knowledge transfer.  The chapter highlights the creation of a ‘standardising
gaze’ through this use of static knowledge that disciplines communities to
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the case study was Action Research, a qualitative methodology, so it is
reported in the first person narrative.
Chapter Three discusses the ‘telepistemology’ of knowledge and its mediation
through technology.  ‘Telepistemology’ was coined by Ken Goldberg in his
book, Robot in the Garden.  It examines the concerns raised by Information
and Communication Technologies (ICTs) that allow individuals to not only
observe events at a distance but to effect change in far off places.  This concept
of ‘knowing at a distance’ and the application of knowledge gathered from a
distance to be applied in a different place is behind the use of ‘tele’-
epistemology in this thesis.
Chapter Three also introduces the top-down development model (exemplified
by the Silicon Valley model).  Chapter Four introduces its obverse counterpart,
the bottom-up development model (embodied by the telecentre movement).
These two chapters examine the use of knowledge through policy.  Case
studies demonstrate the outcome of employing scientific assumptions to strip
the human context from knowledge, making it into a model representing the
ideal reality and applying it to different locations.  The model, a static form of
knowledge, is transplanted to various locations to establish associated ICT
industries to give the particular region the desired economic advantage and
development.
Chapter Five proposes an alternative theoretical and methodological
framework of complexity theory and action research.  Those aspects of a
complex adaptive system pertinent to social systems are discussed.  The
theory’s cognition of the complex and evolutionary features of knowledge, its
allowance of social and cultural aspects and how to access them in situ through
action research are examined in this chapter.  A consideration of
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Chapter Six uses the theoretical framework of complexity and methodology of
action research to propose an intervention in a complex social system with
particular reference to the Goldfields Esperance region.  It emphasises the use
of the butterfly effect rather than linear logic to precipitate regional
development.  The butterfly effect (Lorenz, 1979) is a phenomenon commonly
associated with forecasting weather patterns.  It is a situation where small,
seemingly minor events can initiate processes of change that are substantial
and dramatic.  It is not to be confused with the domino effect.  A linear row of
dominoes can cause one event to initiate another one.  However the butterfly
effect amplifies the condition with each iteration.
Chapter Seven concludes by discussing the findings of such application.  While
economics may be the dominant discourse employed in telecommunications
policy and regional development, a more effective discourse may actually be
that of metaphysics.  The employment of the model of the ‘metaphysician-
scientist-practitioner’ (O’Donohue, 1989) rather than a top-down ‘Silicon
Valley’ model may be more appropriate in eliciting the change required in
communities to achieve regional economic and social development in an
information economy.  While the assumptions of modernist thinking are
pervasive and have become enculturated to produce conceptual blind spots and
prejudices (Roth, 2001), it is proposed that it is possible to introduce a slight
shift in current underlying assumptions so that change may be facilitated
through “a more social, multidisciplinary and multicultural view” (European
Commission, 2005, p15).Chapter 2 Goldfields Esperance Region 33
INTRODUCTION
This chapter discusses the Western Australian Government’s implementation
of technology-based regional development policies in the Goldfields Esperance
region.  Discussing case study at this point in the thesis highlights whether the
classical scientific paradigm’s assumptions, that knowledge that has been
individuated, detached, segmented and abstracted is really “context
independent” (Smith, 2000, p83).  It demonstrates how government, in this
instance, the Office of Information and Communication (OIC), used
knowledge to formulate and implement policy, in a similar way that the
German government used knowledge to order the scientific forest (Scott,
1998), detailed in chapter one.  The outcomes are interpreted within the
theoretical and methodological framework of complexity theory and action
research.  The challenges of change by Senge, Kleiner, Roberts, Ross, Roth
and Smith (1999) in their work, The Dance of Change is used to structure
discussion.
The Office of Information and Communication (OIC), a division of the
Department of Commerce and Trade, was created in February 1998 to
implement State Government policy in technology and regional development.
The OIC’s timeframe to implement such policy was three years, February 1998
to December 2000.  The aspect of policy being examined in this thesis is
technology-based development in Western Australian’s regions through the
telecentre movement and e-commerce.  To do this the OIC worked in
partnership with the regional development commissions, state statutory
authorities, set up to further regional economic and social development.
The partnership of interest is that between the OIC and the Goldfields
Esperance Development Commission (GEDC).  This partnership lasted for
nine months, from October 1998 to July 1999.  I will examine the four year
period from February 1998 to February 2002.  This goes beyond the nine-
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dismantling of the OIC.  This allows regional developmental growth and
outcomes of second and third person action research to crystallise.  Reasonable
analysis can then be made of those intervention outcomes.
The nine-month partnership between the OIC and the GEDC involved
fieldwork in regional development.  Since development is complex work,
complexity theory is used to make sense (Weick, 1995) of the regional
situation.  The characteristics of complexity theory are: i) evolving networks of
independent but inter-dependent agents, that are, ii) able to self-organise into
greater levels of complexity to produce emergent states, making iii) non-linear
progress, where iv) time is not reversible.  In using complexity theory, one is
not concentrating on a single aspect but endeavouring to consider many aspects
to get a “crude look at the whole system…to spot the strong interactions and
the entanglements of the different dimensions…a crucial part of the real story”
(Gell-Mann quoted in Friedman, 2000, p28).  Policy and regional background
are first mapped to ‘fill in the picture’.  It is followed by a discussion of
regional responses and interactions; social and natural interaction; social and
technological interaction; and technological and natural interaction.  The major
meetings and events that occurred in the region are summarised in Table 5.1.
Action Research was used as reflexive methodology to provide in situ
information, generate feedback and challenge established concepts and
attitudes.  Events, are therefore, reported in the first person narrative.  It differs
from the classical scientific paradigm, in which the researcher is an ‘invisible’
observer.  Action Research holds the premise that the researcher, just by being
present, is a catalyst and agent of change (Kickett, McCauley and Sringer,
1986).  The details from this chapter will be used to outline a proposal of
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FILLING IN THE PICTURE
GOVERNMENT POLICY
From 1994 to 2000, the Australian Government committed policy and money
to fund Australia’s entry into the Information Age through a series of regional
and technology-based policies.  Various agencies (ISIG, 2000; RIRDC:
Haslem McKenzie, 1999; Buckeridge, 1996; Groves, 1996; IPAC, 1997;
Telstra: Sargent and Groves, 1996) detailed the opportunities and shortfalls of
delaying Australia’s entry into the digital age, especially for the regions.
Responding to Australian Government policy and funding, the Western
Australian Government created a special division, the Office of Information
and Communication (OIC) within the Department of Commerce and Trade, to
lead Western Australia into the Information Age (OIC, 1998).  Since the
Minister holding the portfolio of Commerce and Trade was also the Minister
for Regional Development, the OIC worked with the regional development
commissions to implement State Government policy in country Western
Australia.  Regional Western Australia would enter the Information Age
through economic expansion in e-commerce and establishment of telecentres in
regional communities.  Further background is found in Appendix 1 Policy
Background.  How policy was implemented is outlined below.
POLICY PROCEDURE AND IMPLEMENTATION
The OIC was commissioned in February 1998, but procedure to implement
Government technology-based regional development policies had already been
trialled during the early 1990s in the Wheatbelt region.  The Wheatbelt,
154,000 square kilometres, has forty-four local government authorities and is
largely agricultural.  It was selected because it is a region with various
communities conveniently located within one hour’s drive from the capital
city, Perth.  This is handy for a public servant to visit and return within one
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State Government was in power, it was also the region that largely
encompassed the Minister for Regional Development’s electoral boundaries.
The first telecentres, after an initial pilot in the Kimberley region in 1991, were
established in the Wheatbelt region.  Besides the telecentres, other technology-
based regional policies included government sponsored community web pages
such as Avon Online, Wheatbelt Online, Millennium West, and capacity
building programmes such as Progress Rural WA and Future Leaders Courses
(Hardingham, 2001; Ashford, 2000).  The reception of these programmes by
the Wheatbelt community and their input crystallised procedure and provided
the blueprint for policy implementation.
One of the OIC’s initial moves was to contact the regional development
commissions to establish working partnerships (Ashford, 1998).  The response
was uneven.  The regions adjoining Perth, the Great Southern, South-West,
Peel and Wheatbelt, responded enthusiastically.  This was due to prior
networking relationships having been forged between various Perth-based
public servants and Chief Executive Officers when the OIC was merely a
concept.  In regions further away from Perth, where networks had not been
established, the responses (such as that of the Mid-West and Pilbara) were
reserved.  Still others, such as the most remote regions, the Kimberley,
Gascoyne and Goldfields Esperance, were not interested (Ashford, 1998).
Consequently, the OIC concentrated on working with those development
commissions that indicated interest.  However in August 1998, the Goldfields
Esperance Development Commission decided to implement OIC’s charter in
the Goldfields.  The next section details regional background about the
Goldfields Esperance Development Commission, the project brief, the
methodology employed in the project and the Goldfields Esperance region.Chapter 2 Goldfields Esperance Region 37
REGIONAL BACKGROUND
GOLDFIELDS ESPERANCE DEVELOPMENT COMMISSION
The Goldfields Esperance Development Commission (GEDC) is a Western
Australian State Government statutory authority with a legislative charter of
regional economic and social development (GEDC Act, 1993).  In 1998 it had
two regional offices, the main office in Kalgoorlie and a branch office in
Esperance.  The senior executive, comprising the Chief Executive Officer
(Level 9), the Assistant Executive Officer (Level 7) and Senior Project Officer
(Level 6), were located in Kalgoorlie.  There were two project officers (Level
5), an administrative officer (Level 5), a junior officer (Level 3) and a
receptionist (Level 1) in Kalgoorlie office.  Esperance office was manned by
the Regional Manager (Level 6), also a project officer, a junior research officer
(Level 3), and a receptionist (Level 1).  The Esperance office dealt with
development in the Ravensthorpe, Esperance and Dundas shires.  The
Kalgoorlie office oversaw development in the Coogardie, Kalgoorlie-Boulder,
Menzies, Leonora, Laverton and Ngaanyatjarraku shires.
PROJECT BRIEF
The GEDC contacted the Institute for Sustainability and Technology Policy,
Murdoch University, in late September 1998 to hire a student to conduct
telecommunications research and development in the region.  It was a three-
month fixed term contract.  I was employed as that project officer/student.  The
position, titled, Telecommunications Research and Development Officer,
answered to the Regional Manager, located in Esperance.  The position,
however, was located in Kalgoorlie.  The reason for this is that Kalgoorlie is
positioned midway in the Goldfields, whereas Esperance is in the southernmost
part of the region.  By being located in Kalgoorlie, travel time to the north and
south of the region was shortened by four hours in either direction.Chapter 2 Goldfields Esperance Region 38
When the initial three months had elapsed, the contract was extended for
another three months with a reclassification from Project Officer, Level 3, to
Level 5, as the project became more demanding and complex.  A two-month,
then one-month extension followed.  Another one-month extension was offered
but it was turned down as it was clear that the GEDC was hostile to the
progress made on the project.  The purpose of the contract at Level 3 was to
assist small to medium sized communities with telecentre applications.
Telecentres had already been established in Ravensthorpe and Hopetoun in the
Ravensthorpe Shire.  Another telecentre application was in the process of being
finalised in Norseman in the Dundas Shire.
The original job description required that the Telecommunications Research
and Development Officer work with communities to raise awareness about
telecommunications issues, identify the problem(s) (including that of
infrastructure) and help communities to resolve them.  Due to the limited time
frame of three months, in consultation with the Regional Manager, it was
decided to concentrate on those communities targeted by the State Telecentre
Support Unit in the Department of Commerce and Trade.
The Telecentre Support Unit wanted telecentres established in the following
communities: Leonora (Leonora Shire), Laverton (Laverton Shire), Warburton
(Ngaanyatjarraku Shire) in the northern Goldfields and Coolgardie and
Kambalda (both in Coolgardie Shire), south of Kalgoorlie.  Smaller
communities such as Condingup, Munglinup, Salmon Gums, Grass Patch (in
Esperance Shire) and Menzies (Menzies Shire) would be encouraged to apply
for a telecentre access point (TAPs).  The Telecentre Support Unit and the OIC
considered that telecentres provided a hub for the community to use ICTs for
education, business and social purposes (OIC, 1998; ANTA, 1996).  State
Government policy envisaged telecentres as agents for online government
services as well as providing training in the use of computers, associated
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An initial scoping trip made it clear that the concept of a telecentre was
‘foreign’ to daily business and community thoughts and practices.  An
awareness-raising campaign would be necessary to educate government
agencies, business and the community to the advantages of living and working
in the Information Age.  Following discussion with the Regional Manager, it
was decided to concentrate on raising community and business awareness
through different workshops, meetings and telecentre applications.  It would be
a multi-pronged approach with several events, due to the short length of time
set by the GEDC for the task.  The process of the awareness-raising campaign
led to the contract being extended three times to cover a period of nine months.
METHODOLOGY
To find out what needed to be done in the region, I consulted with the Regional
Manager, GEDC, the Team Leader, Strategic Directions, OIC and my PhD
supervisor.  After consulting them, I decided to use Participatory Action
Research as a methodological guide as its underlying premise is to bring about
change.  As Telecommunications Research and Development Officer, I would
be facilitating change in people’s perceptions about e-commerce and
telecentres.  Since the final outcomes would depend on community
participation, a consultative, collaborative approach that allowed participants in
situ feedback for self-determination was considered appropriate.
I employed a second variation of Action Research after I took up my
appointment with the GEDC.  This variation was Insider Action Research,
because after three weeks it was obvious that the GEDC was an organisation
divided against itself.  Insider Action Research attempts two kinds of action
within one’s organisation.  These are performing and backstaging (Buchanan
and Boddy, 1992).  Performing is the public role, where one interacts to bring
change in a rational and logical manner.  Backstaging refers to the skills one
uses in the political and cultural systems to recruit, maintain support and
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The implicit friction already existing between the two offices became explicit
by my being located in the Kalgoorlie office and working to the Regional
Manager, located in the Esperance office.  The management styles of both
offices were complete opposites of each other.  Kalgoorlie office was strongly
hierarchical and authoritarian.  Esperance office was collegial, entrepreneurial
and pro-active.  The conflict exposed deep differences in management style,
norms and practices.  It also revealed a lack of problem-solving mechanisms in
the organisation.  Objectivity of data and reflective communicative action was
difficult, if not impossible.  The situation became similar to one experienced by
Johnsen and Normann (2004), who used Action Research to conduct regional
development in the Agder region, Norway.  They found that “arguments and
facts were not the denominators in this conflict; rather the conflict became an
exposure of interests and power” (p208).  Holian (1999) and Krim (1988), who
also conducted Action Research in their organizations, faced similar situations
with similar outcomes.  Cherry (1999) notes that conflict in an Action Research
project is not uncommon as change threatens established perceptions and
institutional structures.  The intra-organisational conflict affected the project.
This is discussed within the theoretical framework of complexity in the section
titled Events and Outcomes of the Project.  The next section discusses regional
background information.
GOLDFIELDS ESPERANCE REGION
The Goldfields Esperance region is 940,000 km
2 and is located in the south-
east corner of Western Australia.  It is just under one-third of the total land
mass of the state, making it the largest region (GEDC 2005).  The Sandy and
Gibson Deserts bound it to the north, the Wheatbelt to the west, the Great
Australian Bight to the south and the South Australian and Northern Territory
state borders to the east.  It incorporates nine local governments: the Shires of
Ravensthorpe, Esperance, Dundas, Coolgardie, Menzies, Leonora, Laverton,
Ngaanyatjarraku and the City of Kalgoorlie-Boulder.  Ngaanyatjarraku Shire is
Australia’s only Aboriginal local government authority.Chapter 2 Goldfields Esperance Region 41
Figure 5.1 showing the nine shires in the Goldfields Esperance Region
The Goldfields Esperance region has played an historical and financially
significant part in Western Australia’s development.  During the early
settlement of Western Australia, the region’s export income through mining
exceeded that of Perth, the capital city.  Its greater population, due to the
goldrush, cast the crucial vote that saw Western Australia join the Australian
Federation (Battye, 1924/1978).  In the twenty-first century, the region is still a
significant contributor to Australian and Western Australian export income
(Industry Development Centre, 2003).  Gold and nickel comprise the main
mining activity.  However, copper, silver, granite, gypsum, salt, lime and sands
are also mined in the region.  There is some pastoralism with agriculture and
fishing located in Esperance and Ravensthorpe shires along the coast.
Australia’s population is nearly 20 million people (ABS, 2006a).  Western
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Goldfields Esperance region fluctuates, depending on the boom/bust cycle of
the mining industry.  The 1999 bust cycle saw the region’s population decline
from 59,000 to some 53,500 (ABS, 2004).  The boom cycle that began in 2005
has seen the region lift its population to 53,661 (ABS, 2006c).  The largest
regional centre is Kalgoorlie-Boulder with 53.8 percent of the region’s total
population.  Esperance is the second largest centre with 24.3 percent of the
region’s population (ABS, 2006c).  Additional demographic details may be
found in Appendix 2 Goldfields Esperance Region.
EVENTS AND OUTCOMES OF THE PROJECT
This section discusses project outcomes within the framework of complexity
theory.  These are social interaction of the micro, meso and macro levels;
social and natural interaction; social and technological interaction and
technological, and natural interaction.  The social interaction between the
shires (micro level), regional response (meso level) and State Government
(macro level) is discussed according to the challenges of change outlined by
Senge, Kleiner, Roberts, Ross, Roth and Smith (1999) in their work The Dance
of Change.  In examining the interactions of various social levels, regional
networks, their self-organisation to produce emergent states, their non-linear
progress and the irreversibility of time, Senge et al’s (1999) challenges of
change provide structured parameters for clearer analysis.  It permits an
examination of relationships and interplay of knowledge creation, culture,
community, habitus and power.  The parameters provided by Senge et al
(1999) highlight that though events took place in a temporal linear manner, the
occurrence of various workshops and meetings in different shires and their
practical application in regional life, created an outcome that was non-linear in
effect.  The interplays may be seen in the “inner shifts in people’s values,
aspirations and behaviours, with outer shifts in processes, strategies and
systems” (Senge et al, 1999, p15).  Social and natural interaction is discussed
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taken in discussing social and technological interaction and technological and
natural interaction.
A summary of the main events and meetings that took place in the region to
raise awareness about using e-commerce and telecentres to conduct business
and social activities is first detailed below:
DATE  MAJOR EVENT
6 October 1998 Kalgoorlie – Telstra forum re telecommunications
situation in Kalgoorlie
9 October 1998 Esperance – Esperance Community College re
telecommunications  and education needs
14 October 1998 Menzies – re telenode
15 October 1998 Leinster – NEGROC strategy and telecentre for Leinster
Leonora – re telecentre application and roadshow
Laverton – re telecentre application and roadshow
28 October 1998 Warburton – Address Ngaanyatjarra Council
(Ngaanyatjarra people)
6 November 1998 Albany Great Southern regional workshop with OIC
9 November 1998 Norseman – Meet with telecentre association re
telecentre application
11 November 1998 Esperance – meeting with HopeFM community radio
committee re extension of licence
12 November 1998 Kalgoorlie – meeting with OIC (Michael Ashford) and
Goldfields Esperance Communications Working Party
(GECWP)
13 November 1998 Kambalda – Form telecentre association to begin
telecentre application
20 November 1998 Kalgoorlie – WA government seminar on regional
development policy
25 November 1998 Salmon Gums – to consider application for a telenode
26 November 1998 Condingup – to consider application for a telenode
Esperance – Telstra regional forum re
telecommunications in Esperance region
30 November 1998 Laverton - 1 roadshow for council only 10-12pm
Leonora – 1 roadshow for North Eastern Goldfields
Region of councils (NEGROC – Sandstone, Wiluna,
Leonora, Laverton and Menzies) 5-7pm
1 December 1998 Leonora – 1 roadshow for community 11am-1pm
5 December 1998 Warburton – address Ngaanyatjarra Council re
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6 December 1998 Warburton – Letter of authority from shire president to
negotiate on behalf of communities re
telecommunications infrastructure
7 December 1998 Wingellina – speak to community radio operator re
telecommunications in the Ngaanyatjarra Lands
8 December 1998  Blackstone and Jameson – speak to community advisers
re telecommunications
21 January 1999 Kalgoorlie – OIC (Nigel Chartres) to address GECWP
5 February 1999 Menzies – re telenode and shire webpage (latter vetoed
by shire president who was also chair of GEDC Board).
8 February 1999 Norseman – tidy up telecentre application
Salmon Gums – re telenode application
  Wongutha Aboriginal College, outside Esperance re
telecommunications
9 February 1999 Norseman – telecentre committee meeting
10 February 1999 Esperance – OIC addresses GEDC Board in Esperance
Condingup – OIC address to development association re
telenode and other programmes e.g. Triple R Women’s
Network
17 February 1999 Mt Margaret – re indigenous communication needs
(Wongi people)
19 February 1999 Laverton –Wongutha Wongaanarra (Wongi people),
Affiliate of Womens Advisory Council re improved
telecommunication and women’s tele-network
25 February 1999 Following mediated meetings, Curtin University
announces educational tele-links with Wongutha
Wongannarra, Esperance Community College and
Ngaanyatjarra College
March 1999 Submitted application to OIC for $15,000 for regional
awareness-raising purposes
11 March 1999  Kalgoorlie – Telstra and GECWP meet re strategies to
improve region’s telecommunications
12 April 1999 Kalgoorlie – Y2K seminar and follow-up workshop
6.30-8.30pm
13 April 1999 Leonora – Y2K seminar
14 April 1999 Leonora – Follow-up workshop
15 April 1999 Esperance – Y2K seminar and follow-up workshop
7-11am
21 April 1999 Wingellina – Address Ngaanyatjarra Council with OIC
re telecommunications and hand out Y2K kits
17 May 1999 Leonora – Pilot e-commerce workshop
1 June 1999 Leonora – think tank –regional meeting of shire
representatives, Imago Multimedia and OIC re regional
strategies for improved telecommunications
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Federal and State Government departments that service
the Lands re telecommunications in the Lands (Justice,
Community Development, Education, Aboriginal Legal
Services, Police, Health, Aboriginal Economic
Development, Telstra and Aboriginal and Torres Strait
Islander Commission)
15 July 1999 Kalgoorlie – GECWP meeting with Imago Multimedia
re telecommunications strategies as Chief Executive
Officer of Imago is Western Australia’s representative
for the Federal Minister’s telecommunications advisory
committee
16 July 1999 Kalgoorlie – regional stakeholders’ meeting
(community, public and private sector) re a regional
telecommunications strategic plan.  This plan was later
approved and adopted by the Board of the GEDC
Following action taken during the nine-month contract, the ensuing events took
place:
September 1999 NetFX is contracted following successful submission for
a $15,000 grant from OIC for further roadshows in
region (Laverton, Leonora, Menzies, Kambalda, Salmon
Gums and Condingup)
May 2000 OIC gives Goldfields Esperance region a government-
sponsored regional webpage
November 2000 OIC dismantled
February 2001 After brokering the initial meeting between the
Ngaanyatjarra Council and government departments
servicing the Lands, I received an email from the
Ngaanyatjarra Council re their successful application to
Outback Digital Network of $275,000 for a market
survey of telecommunication needs in the Lands and
thanking me for my involvement
April 2001 Following the change in state government from Liberal
to Labor, all nine shires formed a regional council to
further regional concerns e.g. better power supply,
upgraded telecommunications.  Liberal/National
Country Party coalition state governments have a history
of pro-active regional development
February 2002 Goldfields Esperance regional council lobbies for
broadband in region
Planning the awareness-raising campaign required care.  The initial scoping
trip revealed a regional situation with a long history.  The reception by
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Dundas, Esperance and Ravensthorpe was warm and friendly.  The reception
by the northern Goldfields shires of Menzies, Leonora and Laverton was
different.  It was one of disinterest, indifference and polite hostility mixed with
anger.  Subsequent inquiries revealed that the GEDC’s Esperance office was
actively involved in development projects in the southern shires.  The
Kalgoorlie office traditionally confined its development activity to Kalgoorlie.
The initial scoping trip to the Northern Goldfields shires appeared to be the
first that representatives of the GEDC had made since its inception in 1993.
The northern shires were not impressed.
Most striking was the self-imposed isolation of all shires in the region.
Suggestions to pool resources and work together as a region to make
development happen received a hostile response.  The feeling of neighbouring
shires to each other was one of suspicion.  The southern shires viewed the
northern shires with antipathy and vice versa.  Ngaanyatjarraku Shire, an
Aboriginal shire, was ignored by the rest of the region.  Some community
leaders had long been campaigning for the Esperance and Ravensthorpe shires
to secede to the Great Southern region since they, like the Great Southern
region shires, were agricultural areas.  However general opinion in the region
was unanimous in agreeing that regional development occurred in spite of the
GEDC.  This was a point of agreement and unity in the region.
MICRO, MESO AND MACRO LEVEL INTERACTION
Raising regional awareness about e-commerce and telecentres involved
changing regional perception.  Regardless of the kind of change involved,
certain challenges arise.  These challenges affect the interaction between shires
(micro level), regional response (meso level), the State Government (macro
level) and the GEDC (change facilitator).  Senge et al’s (1999) outline of the
challenges of change will be used to analyse this change.  Their phases of
initiating, sustaining and process redesign are consistent with action research’s
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good structure to determine whether technological change allows things to be
done in better ways (Macdonald, 1983a; Boulding, 1953).  Senge et al (1999)
propose ten challenges of change occurring in three phases.  These phases and
challenges are presented in a linear fashion giving the impression that the
progression from one phase and challenge to the next is orderly and sequential.
It is not necessarily so.  In real life, all three phases may be concurrent and the
challenges in the last phase may take place during the first phase.
Within a complexity interpretation, this may be considered to be a state of
bounded instability, with the situation on the ‘edge of chaos’ (McDaniel, 1997;
Arthur, 1995).  In this state in which positive and negative feedback loops exist
in nonlinear relationships, order may appear for a while before it is overtaken
by chaos again (Cheng and Van de Ven, 1996).  In this situation, complexity
theory holds that improved performance may occur due to the surrender of
control rather than through coercive means (Dunphy, 1996; Dunphy and Stace,
1988).  Notwithstanding this, the challenges provide a framework for
understanding the process of change.
The phases and challenges are:
Initiating phase
1.  Time
2.  Guidance/support
3.  Relevance
4.  Clarity and consistence
Sustaining phase
5.  Fear and anxiety
6.  Negative assessment of the change process
7.  Project group isolation
Process redesign phase
8.  Conflict between internal governance and groups seeking autonomy
9.  Diffusion of knowledge gained
10. Rethinking original strategy and purpose
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Initiating phase
1. The challenge of time
The assumption that results transpire in a short span of time (Rasmussen, 2004;
Boulding, 1983; Macdonald, 1983a, 1983b), highlights classical scientific
thinking which holds that predictability and replication can transpire to a
schedule.  This assumption can be seen in the OIC’s announcement that only
three years would be necessary to usher Western Australia into the Information
Age (OIC, 1998).  It is also seen in the contract offered by the GEDC, that
three months is all that it will take for regional communities to complete their
telecentre applications.  This creates a ‘tyranny of time’ (Handysides, 1994;
Horobin and McIntosh, 1983), with effects on morale and stress that are felt by
those involved in these processes (Porter, Howie & Levinson, 1987).  The
challenge of time was felt in five main ways.  The first was the three-month
time span of the contract. The second was the lack of time available to become
acquainted with members of the GEDC.  The third was the size of the region
and the distance between communities.  The fourth was the economics of the
region.  The fifth was the time schedule of the Telecentre Support Unit and the
OIC.
The first challenge was the time span of the contract.  While the final term of
the contract was nine months, it was not in the initial play.  I was contracted for
only three months.  When that period expired, the contract was renewed for
another three months, then two months, then one month.  There was
uncertainty at the end of each contracted term as to whether another extension
would be given.  Consequently, the shortness of time placed increased pressure
to produce results.  This resulted in a compression of the timing of workshops,
seminars and meetings.  The pent up hostility of communities was not allowed
full expression.  In travelling around the region to discuss with key
stakeholders the possibility of holding workshops and seminars in communities
in their shires, their hostile reproaches were cut short by pointing out that it
was a temporary three-month contract.  Stakeholders were given a choice.
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activity in their shire since its inception in 1993 (GEDC, 2005) or to seize the
opportunity to improve telecommunications and make development happen.
The workshops and seminars, taking place in a short length of time in different
shires (micro level), created small perturbations in the region (meso level).
That State Government (macro level) through the GEDC was causing these
perturbations through the shires and the region (macro interaction with meso
and micro level) began to generate a growing regional expectation.  The
workshops and seminars created a phenomenon in complexity theory known as
the ‘butterfly effect’ where the condition is amplified with each iteration, in
this instance, a workshop or seminar.  It is not to be confused with the ‘domino
effect’ in which one event initiates another similar one.  The ‘butterfly effect’,
in the case of the region demonstrating a growing expectation, can create
disruption to the system, creating a situation of instability.  If this expectation
can be further amplified, the regional tipping point can be engaged and change
for the whole region can then begin to take place.  The tipping point is
explained in greater detail in Chapter Five.
The rapid acquiescence by the various shires could be said to be due to the
temporary nature of the contract, the size of the region and the time it took to
travel from one community to another.  Physical travelling time ranged from
half an hour to ten hours’ non-stop driving to the next town.  Communication
was possible by telephone, fax and sometimes email, but it was an unspoken
rule in the region that those who meant business, did so face-to-face.  This
mindset resulted in being on the road for three weeks out of four, with
weekends spent in a different town on the way to the next destination.
Meetings scheduled with community groups meant twelve to sixteen hour days
were the norm.  Weekend travel was also common in order to keep 9.00am
appointments on Mondays.  Living in a large and sparsely populated region,
this was the accepted way of life.  It took two and a half months of travel and a
minimum of three visits to gain credibility to talk about development,Chapter 2 Goldfields Esperance Region 50
telecommunications and technology, let alone propose awareness-raising
workshops.
Since the contract was only for three months, such visits to communities took
place rather more frequently than was the norm.  Surprise replaced hostility in
the region.  Within the Kalgoorlie office, wariness was replaced by
consternation and opposition to all this travel.  Travel expenses had been
budgeted, but developments appeared to occur too quickly for the Kalgoorlie
office.  The Esperance office, by contrast, saw it as normal work activity.
The constant travel and numerous meetings yielded an unexpected result.  One
of the mining companies in the northern Goldfields announced that it was
interested in providing hardware and technical support for the awareness-
raising workshops in the northern Goldfields.  It gave the GEDC a schedule.
After consulting with the respective shires, the dates were accepted.  Mining
companies in the region have a history of helping local communities as part of
their ‘friendly corporate neighbour’ policy.  Local communities have a history
of accepting their beneficial largesse. The GEDC was not about to be seen to
refuse the offer.  However, it meant that awareness-raising workshops began in
the northern part of the region rather than the south.  This rescheduling of the
workshops meant that the contract was renewed for another three months since
the southern shires had begun early harvesting and so were unavailable to
attend any workshops.  The contract extension provided the opportunity to
secure three workshops on the Y2K bug that was looming in the millennium.
The successful winning of an e-commerce pilot workshop resulted in another
extension for two months.  The project was brought to a close when the region
had put together a regional telecommunications strategy.
The second challenge of time was the lack of time available to become
acquainted with members of the GEDC in the Kalgoorlie office or community
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being out of the office and staying overnight in another community in the
region before travelling to the next town the following day.  During the one
week that there was no travel, I was usually in the Esperance office reporting to
the Regional Manager and staying over the weekend as well to interact with
community groups.  This meant that relationships were formed with
organisational and community members in Esperance, but not in Kalgoorlie.
During the little time that I spent in Kalgoorlie, I could ‘perform’ (that is,
engage the change process) but not ‘backstage’ (work to reduce increasing
resistance to the project) (Coghlan, 2001) simply because I was not in
Kalgoorlie for any sufficient length of time to do so.  Additionally, the
relational style of the Kalgoorlie office was a hierarchical acknowledgement of
personality that extended to claiming exclusive loyalties beyond work hours.
Not entering into this dynamic had consequences that arose after one month
into the contract but the compromises in personal and work integrity would
have been more serious.
The third challenge of time was the size of the region.  The gathering by
regional stakeholders to put together a regional telecommunications strategy
underlined the vastness of the region and its far-flung population.  The
unspoken rule of face-to-face meetings was bound to another unspoken rule –
driving to a meeting.  Flying to a meeting (or ‘fly-in, fly-out’, as it was spoken
of in the region) was considered to be the province of politicians and
bureaucrats.  Both categories of persons are not highly regarded in the region,
the local reasoning being that one could not get a feel for the land and its
people if one flew in and flew out for a meeting.  Driving to a destination
meant that one was serious about the business so one took the necessary time
out to do so.  Visiting the shire of Ngaanuatjarraku, the region’s most eastern
and only Aboriginal shire, required planning.  It was a ten hour non-stop drive
from Kalgoorlie.  Three hours were on bitumen and the rest on a dirt road of
variable quality.  It required a four-wheel drive vehicle.  One usually took
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very expensive and not always available.  One needed a permit to drive on
Indigenous Lands which took up to a month to obtain, depending on when one
made the application - before or after the monthly Council meeting.  Even
when one had received one’s permit, travel was not automatic.  The Lands
could be closed because the roads had been washed away or Indigenous law
business or a death had occurred.  All appointments made were automatically
cancelled.
Meeting the Ngaanyatjarra Council also took time.  It took eight months of
telephone conversations and three visits, one of which was extended by staying
in the Lands over a weekend to be able to gain the elders’ confidence, to broker
a meeting between the Council, the various State Government departments that
serviced the Lands and the OIC.  The extended weekend stay allowed me to
meet the people and local elders in their time and on their terms to establish
credibility.  Enlightenment thinking may dislocate facts from social and
historical context to ensure predictability and replication (Ottoson, 2003) but
people need time and context in which to establish relationships, even work-
related relationships.  Time is needed to establish relationships and meaningful
routines which Bourdieu (1997) refers to as habitus.
The fourth challenge of time was economic.  The meeting of regional
stakeholders saw the attendance of some key figures who previously did not
attend the workshops.  The time that these people took to attend the meeting
was costly.  For some stakeholders, it was only a working day out of their
schedule.  They would be in their bed that evening.  For others, travelling to
that meeting was a three-day interruption - one day either side of the meeting
for travel and one day for the meeting.  The head of a regional lobby group
stood up to say that the meeting was costing him $5,000 a day in lost income.
Lost income was not the issue for others.  It was a lack of time.  The Goldfields
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twelve-hour shifts so that production is on a twenty-four basis, seven days a
week.  This leaves families with very little leisure time.  The telecentre
applications required communities to establish a committee, survey the local
community for support for a telecentre, write a detailed submission and obtain
letters from local businesses and the GEDC stating they supported the
telecentre.  In the Wheatbelt region where this procedure was piloted and
perfected, agriculture is the primary industry.  Community members live in the
region, so there are many volunteer groups and activity associations.  The
insistence by the telecentre support unit that telecentre applications be done by
the local community so that there was ownership made life very difficult in
mining communities where there is little spare time for volunteer work.  Most
workers in mining communities are ‘fly-in, fly-out’, that is, they work a
number of weeks in the region, then fly out of the region, usually back to Perth
to family living there.  The mining communities where they live, are therefore,
not their home.  Mining companies adopted this practice in the mid-1980s to
attract a higher quality work force, control mine shift-start times and reduce
absenteeism compared to town-based mining operations (ABS, 2001).
Policy procedures that had been perfected in an agricultural region were being
implemented with difficulty in a mining region.  The common thought that the
knowledge necessary to produce procedure is situation and context-free may
not necessarily be so.  Indeed, David (2002) and Dutton and Ottensmeyer
(1987) argue that knowledge is socially situated and context-dependent.  Policy
that ignores this premise is successful in the context in which it was created but
will struggle in other contexts.
The fifth challenge of time was the State Government’s timeframe to
implement its policies.  Firstly, the Telecentre Support Unit had a prioritised
schedule to establish telecentres.  A telecentre regional officer would visit
communities to tell them how to establish a telecentre.  What was not
communicated to communities was the fixed schedule for the establishment of
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particular financial year while others had to wait for another year or so.  If an
application was received from that community ahead of its funding schedule, it
was not actioned until the appropriate financial year.  This meant that some
communities waited for up to two years before hearing whether their
application was successful.  Communities, not uncommonly, became upset and
distressed at the delay.  The secrecy regarding the scheduling and funding for
the telecentres caused unnecessary turmoil.
The second was the OIC’s schedule to “usher Western Australia into the
Information Age” (OIC, 1998, p1).  Conversations with the OIC revealed that
pilot projects trialled in the Wheatbelt and Peel regions became policy
procedure for the rest of the state (Ashford, 1998).  Examples of these were the
e-commerce workshop in the Peel region and Avon-on-line, a regional portal
advertising and linking business, community and government activities in the
Wheatbelt region.  Since discussions had been regularly held with key
stakeholders in the region for some years before the formation of the OIC and
its policy, these regions were more responsive to policy announcements and
acted quickly to implement them.  Those regions that had not been in regular
contact did not respond so positively or quickly.  This does not seem to have
been considered a factor by policy makers.
The challenge of time can come from within a region or it can be imposed from
outside.  There are different time constraints and schedules to be met.
Synchronising these so that change can be managed smoothly is a juggling act
that requires tact, diplomacy and consideration (also called relational work by
Fletcher, 1998) that is seamless and invisible.
2. The challenge of guidance and support
 Implicit in the workshops, seminars and meetings held to improve individual
and collective knowledge and capacity, is change (Fisher and Torbert, 1995).
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and to make linkages to individual development (Elwyn, Hocking,
Burtonwood, Harry and Turner, 2002).  The effect of this could be seen in the
participants’ responses in the different workshops.  In the Y2K workshops, the
facilitator’s skill enabled regional participants to share and receive knowledge
about the Y2K phenomenon and how it would affect them in their community
and in the wider regional and state context (micro to meso and macro
interaction).  By allowing participants to share their stories and working with
them to solve their problems, those who attended the workshop became more
confident to share openly with one another during the workshop (micro to
micro interaction).  Stories allow individuals to make sense of a situation
(Czarniawska, 1998; Weick, 1995) and can influence decision-making
(Dawson, 2003a, 2003b).  The facilitator also provided further information and
contact details for those who required further assistance with the Y2K
phenomenon.  This ensured that participants could further their knowledge
without feeling abandoned after an initial contact (Rasmussen, 2004).
Participants left the workshop talking to each other about Y2K.
This networking created links (Verspagen, 2001) within the region which
became evident at the second workshop on e-commerce held in that shire
(Leonora).  Participants were now not only local to the shire but also came
from other shires (Papconstantinou, 1995) to attend the e-commerce workshop.
The outcome of the e-commerce workshop saw more networking occur in the
region.  Key stakeholders who previously stayed away came to the next forum
which focused on drawing up a telecommunications strategy for the region.
Sufficient trust (Fukuyama, 1996) and mutual values (Alevsson and Karreman,
2001) appeared to have developed among regional stakeholders in all shires
and various interest groups for them to have come to the meeting.  This is an
example of third person action research which brings together people or groups
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A meeting in Perth was brokered between the Ngaanyatjarra Council, the
various State Government departments that delivered services to the
Ngaanyatjarra Lands and the OIC.  A strategic alliance (Rycroft and Kash,
2004) was formed at that meeting in 1999.  2000 saw the Ngaanyatjarra
Council submit a successful application to the Outback Digital Network for
$275,000 to assess its telecommunications needs.  In 2001 an email arrived at
the university informing me of their success and their thanks for my
involvement.  This example shows that if sufficient guidance and support is
extended, after the end of intervention, participants can further development
(Rasmussen, 2004; Bradbury and Reason, 2001).  It is also an example of
second person action research where opportunities are created between parties
where none previously existed.
3. The challenge of relevance
 Developing regional capabilities was a key issue that was an intrinsic part of
the awareness-raising campaign.  Making the case for using the internet and
demonstrating how it could be used was a concept of short-term change that
held concrete relevance to people’s everyday living.  However, it is not
sufficient just to address short-term change perspectives.  Long-term change
needs to be tackled as well (Rasmussen and Garibaldo, 2004).  In the
workshops and seminars, this was done by using participants’ stories as a
concrete starting point to deal with regional development, technology and
telecommunications problems and to have a dialogue about solving it.  The
purpose behind this was to encourage reflection and evaluation which would
hopefully then lead to systematisation.  Systematisation is ordered knowledge
that goes beyond concrete experience to relate to a wider context (Vidal, 2004).
An example of this happened in the Y2K workshop, where each participant
was there to learn about how the Y2K would affect them personally.  One
participant felt safe from the Y2K problem because he was a painter and did
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did not use a computer, his supplier in Perth used computers to run his
business.  If his supplier could not provide him with paint because the
supplier’s computers were affected by Y2K, then he, the painter, would be
financially and legally responsible to his customers for not being able to finish
their work on time.  By assisting the painter to relate his situation to the larger
social context within and outside the region, systematisation could begin to
take place.  In psychoanalysis, this is called a ‘reality examination’ (Garibaldo
and Rebecchi, 2004).  In helping participants to recognise their connectedness
to a larger context, they can reflect on their experiences as being part of certain
social conditions to develop a more holistic framework (Rasmussen, 2004).
This then improves their competencies to progress vision to a practical reality
(Vidal, 2004).
A shared practical vision was on regional stakeholders’ minds at a meeting to
draw up a regional telecommunications strategy.  The meeting was regarded as
relevant to the future of the region and stakeholders attending the workshops
had a more holistic view of their situation.  Northern and southern shire
community members were prepared to be in the same room to discuss their
future.  This would have been impossible at the beginning of the contract.
Haslam McKenzie (2001) and Hardingham (2001), in evaluating a State
Government programme piloted in the Wheatbelt region, noted that individuals
who attended workshops and had the opportunity to network were more
prepared to cross shire boundaries to work together afterwards.  This attitude
made it possible for the shires to later form a regional council in 2001 to
further regional concerns (micro to meso interaction).
4. The challenge of clarity and consistency
Senge et al (1999) argue that those leading change must ‘walk the talk’.
Travelling in the region to talk to communities, business and government
agencies, translated into acting as a ‘knowledge activist’ (von Krogh, Ichijo
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and discuss their problems regarding telecommunications.  For example,
people were urged to attend workshops Telstra had organised to market their
goods and services in the region.  Telstra advertised these workshops in the
regional paper the Kalgoorlie Miner, on the local ABC station and through the
local Chambers of Commerce to encourage people to hear about its work in
regional Western Australia (or the bush).  I encouraged people to attend these
workshops, to speak about the limitations that they live with and so learn how
others in different parts of the region also dealt with these difficulties.  The aim
of this was to focus attention on common difficulties experienced by everyone
and therefore begin to break down shire boundaries and the north/south divide
in the region (facilitating change at micro and meso levels).
It was not difficult to be a ‘knowledge activist’.  There was a regional
expectation that it was the GEDC’s job to take the responsibility and initiative
(Ricoeur, 1992) to address the limitations of telecommunications.  Agencies
and community groups for the most part readily gave access across the various
boundaries and levels (Von Krogh, Ichijo and Nonaka, 2000).  They were
eager to share their difficulties and hopes for expanded telecommunications
capacity.  Groups with similar issues were introduced to each other so that they
could help each other.  For example, the various telecentre committees in the
different communities were made aware of each other so that they could
support their counterparts through the trials and tribulations of working their
way through a telecentre application.  This helped communities to cross their
shire boundaries to network and begin to think in a regionally inclusive fashion
rather than just a shire specific manner (micro to meso interaction).  At a
government level, regional state agencies (macro to meso and micro
interaction) were encouraged to consider the implications of consolidating their
requirements into a whole of government approach (OIC, 1998; Barro, 1990)
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The sustaining phase
5. The challenge of exposure – fear and anxiety
The Kalgoorlie office of the GEDC exhibited more fear and anxiety than
regional communities during the nine months of the contract.  The activities of
awareness-raising workshops, seminars, telecentre applications and meetings to
formulate a regional telecommunications strategy may have impacted on an
aspect pointed out by von Krogh, Ichijo and Nonaka (2000). That is, proposing
change often leads to individuals feeling increased personal insecurity.
According to Varela, Thompson and Rosch (1992), this is because knowledge
is justified true belief where people are constantly justifying what is true
against their own experiences.  These experiences are built up over a lifetime
and gained through upbringing, integration into a family, education, training,
social expectation, emotional states, jobs held, preferences and turning-points
(Flanagan, 1991).  A new stimulus such as an email, a colleague’s statement or
a musical tune is approached with the individual’s experiences and beliefs
about the world (Maturana and Varela, 1987).  This ‘justified true belief’,
coupled with organisational routines (Levitt and March, 1988) produces a
habitus (Bourdieu, 1977) where a common understanding is present in the
meanings and customs practised and shared through interacting socially with
each other and living in the same region.
Habitus, according to Bourdieu (1997), does not change easily when a new
(sub)culture is encountered.  This encounter occurred by my being located in
the Kalgoorlie office while working to the Regional Manager who was located
in the Esperance office.  The difference in management styles and work ethics
was emphasised by this arrangement.  It was also exacerbated by Kalgoorlie’s
definition of project work - where an officer only worked on one task at a time
and progressed it to completion before embarking on another.  The different
activities of telecommunications research and development that were
happening concurrently, such as community awareness, assessing indigenous
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Government lobby and starting a mentoring scheme, were viewed by the
Senior Project Officer as separate projects.  In her mind, it constituted an
explosion of work and therefore the situation was out of control.  Her response,
backed up by the Assistant Executive Officer, now the acting Chief Executive
Officer, was to enact a series of policies that intensified over time to bring the
situation back to a single activity.  It revealed that the organisation was more
accustomed to dealing with linear, logical progression (Hedberg, Nystrom and
Starbuck, 1976), that is, completing one project before starting another.
By progressing the concurrent development of various aspects of
telecommunications, a series of complex relationships involving various
regional and non-regional stakeholders came into existence.  The individual
shires were aware that separate activities were taking place that were
appropriate to that particular shire.  For example, the awareness-raising
workshops were occurring in the northern Goldfields shires but none were
happening in the southern shires because harvesting was taking place.
Workshops were planned to coincide after the end of harvest.  Telecentre
applications had proceeded with Leonora, Leinster and Kambalda but not
Laverton.  Laverton was less receptive.  The brevity of the contract meant that
Laverton would have to ‘look on’ and catch up later.
The nonlinarity of progression and feedback (Arthur, 1995) created a situation
that sat ‘on the edge of chaos’ (McDaniel, 1997).  This impression of chaos
and clarity (Cheng and Van de Ven, 1996) probably created a complexity that
most likely challenged the individual and organisational habitus (Bourdieu,
1977) of the Kalgoorlie office.  It probably led to the actions undertaken by the
senior executive to alleviate the fear and anxiety that arose from witnessing the
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6. Negative assessment of the change process
The Goldfields Esperance region extends to the borders with the Northern
Territory and South Australia.  In relation to Perth, the capital city, its
communities are remotely located.  Kalgoorlie, its regional centre, is a non-
stop six hours’ drive from Perth.  There was no need to convince communities
to change to electronic means of conducting social and business activities.
Community members themselves suggested how improved
telecommunications would assist them in their everyday living.  In contrast, the
Wheatbelt is a region located just outside Perth.  Its regional centre, Northam,
is just forty-five minutes away from Perth.  It is an agricultural area.  The
Development Commission there reported difficulty in convincing farmers that
Information Communication Technologies (ICTs) can assist farmers with farm
management (Arthur, 1999).
The only pocket in the Goldfields that viewed change negatively was the
Kalgoorlie office of the GEDC.  This resistance may be regarded as inertia,
defined as an “inability for organisations to change as rapidly as the
environment” (Pfeffer, 1997, p163).  It can be due to organisational structure
(Gersick, 1991), routines (Gioia, 1992), success-induced blind spots (Miller,
1993), top management tenure (Virany, Tushman and Romanelli, 1992),
identity maintenance (Sevon, 1996), culture (Harrison and Carroll, 1991)
complacency (Kotter, 1996) or technology (Tushman and Rosenkopf, 1992).
Any one of these can ‘freeze’ an organisation into not changing.
The Goldfields itself exhibited a curious phenomenon.  While people talked
about what ‘ought’ to be done, and were enthusiastic about what could be
done, there seemed to be a lack of will, power or influence to work actively to
achieve any outcome.  A ‘cargo cult’ mentality seemed to exist (Escobar,
1995), whereby the whole region seemed to be waiting for something to
happen without any effort on its part.  The region and the GEDC’s attitude
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(1994) and Prochaska, DiClements and Norcross (1992), who propose that
there are four stages to work through when people are exposed to a change
intervention.
Since there were no established networking relationships with Perth-based
officials prior to OIC’s inception, the contract would have likely found the
region and GEDC in a state of precontemplation and/or contemplation.  In
precontemplation, there is no thought that there is a need for change.  In
contemplation, it is acknowledged that there is a problem and a need to change
but no commitment has been made.  However, the period from
precontemplation to contemplation and from contemplation to action can take
at least two years (Weick and Quinn, 1999).  During this time people are
considering the costs of altering their behaviours and the benefits of changing.
Action is the stage where behaviour is altered.  When change does take place,
it is not uncommon to lapse back into old routines. The continuation of the
newer sequence is maintenance.  There can be at least three to four false starts
before the new sequence is maintained (Beer, Eisenstat and Spector, 1990).
This could explain Holian’s (1999) finding in her case study, that although
people talked about what ‘ought’ to be done, they “seemed to lack the power,
influence or will to attempt to advocate for these outcomes” (p8-9).  According
to Grimley et al (1994) and Prochaska et al (1992), the nine month contract
from the GEDC and the three years that the OIC deemed sufficient to “usher
Western Australia into the Information Age” (OIC, 1998, p1) would not have
given people sufficient time to contemplate the pros and cons of change in
order to change.  People need more time.  They may need years.
7. The challenge of isolation
In travelling through the region, I found a disconnectedness characterising
communities.  It was typified by a lack of interest in matters outside the shire
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mining shires’ attitude towards the south, whereas a vague hostility was
idiosyncratic of the southern agricultural shires’ attitude to the Goldfields.  The
historical link between the mining and agricultural areas in the region was that
Esperance served as the port for shipping the ore mined in the Goldfields.  The
link is active in modern times but not as important, as ore is also transported to
Geraldton to be shipped out.  Talking to people was hard work since their
interests stopped at the shire boundaries.  The region, as a whole, did not exist
in their minds as an entity to be considered.  The various workshops in the
region began to get people to interact with each other (Neumair, 1998).  They
did not just focus on discussions about current limitations (von Krogh and
Roos, 1996) of telecommunications but combined practical results as well.  For
example, as a result of the Internet workshops held there, Leonora shire
acquired ISDN capability.  This tangible outcome gradually attracted more
stakeholders who normally would not have bothered to attend regional
meetings.
Events in the various shires and communities were broadcast on the local ABC
radio station, published in the Kalgoorlie Miner and in a special GEDC
telecommunications newsletter to develop a sense of imagined community
(Calhoun, 1991; Anderson, 1983).  A sense of imagined community provides a
common membership with individuals whom one has never met, and who in
direct interaction may repel or anger one (Calhoun, 1991).  Calhoun (1991)
adds that this sense of imagined community may even lead people to fight wars
to protect their traditions and way of life.  By using the media to publish local
stories and by networking at combined meetings and workshops, it was hoped
to help people in the region establish connections in a seemingly unconnected
world (Foucault, 1986).
When members from the two Indigenous Councils attended the combined
regional meetings, mainstream (or white) regional stakeholders made it clear
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representatives.  While it was obvious that the prejudice was long-standing, it
was also implicitly accepted that the two councils had a right to be there.
Speaking to some mainstream stakeholders later on, there was unanimous
pleasure that representatives of the councils had been present.  Apparently,
indigenous attendance at regional meetings was rare.  It was interesting to note
that all stakeholders at the combined meetings had agreed that matters were of
regional significance rather than just significant to the individual shires.
Process redesign
8. The challenge of conflict between internal governance and groups seeking
autonomy
This challenge is predicated on the assumption undergirding the concept of
‘civil society’.  Historically, “civil society is established after the image of the
civilised [European] male and rests on a foundation of excluded women, who
are expected to live under conditions of household despotism” (Keane, 1988,
p21).  Inherent in this situation are problems of exclusion, difference, diversity
and politics of identity (Flyvbjerg, 1998).  According to Foucault (1984),
conflict and power relations are the most effective points of departure to fight
against such domination in civil society.  This proved to be the most effective
means of resolving a large part of the dissonance in the Kalgoorlie office of the
GEDC as outlined below.  Events are recounted in the first person narrative as
an example of what can take place in action research.
When multiple activities began to take place within the project, the senior
executive in the Kalgoorlie office of the GEDC took action to rein in the
activity to a level more commensurate with its normal organisational
functioning.  A highly authoritarian and autocratic organisational culture
further exacerbated the situation.  At one combined meeting, when both offices
met to discuss the status of the various projects, my offer to provide
information about the intended effects of the telecommunications project to the
Acting Chief Executive Officer (CEO) was vetoed by the Regional ManagerChapter 2 Goldfields Esperance Region 65
and Senior Project Officer.  They indicated that it was their position to keep the
acting CEO informed.
However, as time went by and the policies enacted became more stringent, it
became apparent that the Acting CEO was not in the organisation’s
information loop.  It was also apparent for the last six months that the Acting
CEO appeared to be under pressure.  It became the norm for him to shout his
way out of a difficult situation.  The other party would usually acquiesce and
the situation would be ‘resolved’.  According to Minzberg (1980), the Acting
CEO achieved an explicit outcome, however the acquiescence produced an
unintended result.  This unintended outcome was the forming of a habit of
shouting to solve difficult situations and problems.  What had occurred was a
classical case of operant conditioning, where the acquiescence taught the
Acting CEO to think that he could solve his difficult situations by just shouting
at people.
Things came to a head when the Acing CEO considered that I had acted
without his permission in a matter of procedure.  He shouted at me.  I resolved
that he needed to break his habit of shouting his way out of a situation so I
mirrored his action by shouting back.  In doing this, it relocated the ‘locus of
sovereignty’ so that it was not ‘localised’ at that point in time with the Acting
CEO (Deluze, 1986).  It surprised the Acting CEO, who then retreated to call
in the Chair of the Board of the Development Commission.  In her presence, he
began with his original repertoire.  However, the chair excused herself stating
that housekeeping matters were not her concern.  Left to ourselves, the Acting
CEO began shouting again.  I mirrored his action.  This lasted for twenty
minutes.  When it became clear to him that I would not be silent and cower, as
others had done for the last six months, he finally stopped shouting.  I
immediately followed suit.  He then began asking questions about the project.
Instead of supplying him with data and argument about what had developed, I
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purpose for regional development.  In this way, the Acting CEO was able to
view the telecommunications project from his cultural lenses and interpretation
of meaning.  Developments in the project then made sense to him.  Explaining
the project in this way and answering his questions took seven hours.  The time
was well spent, as from that day onwards, policies restraining the project
ceased.  Instead, the Acting CEO lent his support to the project.  Wilkof,
Brown and Selsky (1995) report a similar situation when intervening in the
difficult relationship between two companies.  By reinterpreting the situation
from the cultural lens of the other organisation, differences between the two
were resolved.
The other member of the senior executive, the Senior Project Officer, refused
to be drawn into discussion.  When the Acting CEO was seen to be supporting
the project, she worked with the chair of the Board to overrule the Acting CEO
and to end the project.  Having been on the road for most of the contract, there
was little time in which to become acquainted with the other members of the
Kalgoorlie office.  This absence from the office precluded me from
establishing meaningful relationships with the others (habitus, Bourdieu,
1977).  It most probably contributed to the irreconcilable opposition to the
project by the Kalgoorlie office.  However that said, organisational
arrangements in the Kalgoorlie clearly indicated that even if I had established
relationships, I still would have had to acknowledge and work to the pace and
schedule of the Kalgoorlie office.  This would have put me in direct conflict
with the Regional Manager in the Esperance office.  Holian (1999), writing
about the conflict she experienced when doing research inside her organisation,
cites Harrison (1990, 1988).  He comments that leaders must “set an example
of fairness, compassion and personal responsibility” in order to “avoid the
‘dark side’ of a power culture and move it towards higher values [of] ‘true
wisdom, statesmanship and integrity’” (p9).  Since the Acting CEO seemed
unwilling to set this example, the dark side of a power culture did emerge to
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9. The challenge of diffusion of knowledge
The awareness-raising workshops and establishment of telecentres in the
region were part of implementing the Telecentre Support Unit and OIC’s
policies to diffuse knowledge and ‘usher WA into the Information Age’ (OIC,
1998).  The workshops dealt with short-term knowledge diffusion while the
telecentres were supposed to address a longer-term issue of knowledge
diffusion.  Each telecentre offers training in the use of computers and some
software programmes.  It is also a place where one can engage in long distance
education and ongoing professional training (ANTA, 1996).
Knowledge diffusion also requires a reflective, collaborative outlook and a
‘learning’ culture that acknowledges that improvement and change are
necessary (Burtonwood, Hocking and Elwyn, 2001).  Learning is about
developing mutual understanding and strategies and reflective capacity that is
regulated by society’s legal structure and individuals’ mutual agreements
(Johnsen and Normann, 2004).  Shotter and Gustavsen (1999) maintain that
individuals construct practical meaning and develop relationships through
democratic dialogue.  They also stress that this occurs spontaneously through
evolving social relationships rather than conscious, planned action.  The
question that could be asked is whether the region was able to form
relationships to develop mutual understanding and strategies and reflective
thinking?
Towards the end of the nine months, regional stakeholders converged to meet
and formulate a regional telecommunications strategy.  This was later endorsed
by the Board of the GEDC but was never enacted by the Commission.  One of
the criteria of validity and ethics in Action Research is whether new
relationships made during the project continue after the project.  Other factors
may intervene in the meantime to affect the outcome.  However, in 2001, the
shires formed a regional council to meet regularly to discuss issues affecting
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northern and southern shires towards each other would not have indicated that
this could be possible.  The formation of a regional council may indicate that
the region has moved from precontemplation to contemplation.  It may still be
some years, as suggested by Grimley et al (1994) and Prochaska et al (1992),
before action is taken to change the telecommunications situation in the region.
However, in the meantime, knowledge is being discussed and circulated among
the shires when they meet together.
10. The challenge of rethinking the organisational strategy
Rethinking organisational strategy to manage change requires time (von
Krogh, Ichijo and Nonaka, 2000).  It begins with instilling a knowledge vision
(von Krogh, Ichijo and Nonaka, 2000).  Members’ varied responses to the
vision inform management as to what the organisation expects of the future
and enables individuals to explore potential patterns of knowledge
development (Gioia and Chittipeddi, 1991).  These narratives help to test the
vision, which needs to remain open and flexible rather than be rigid and static
(von Krogh, Ichijo and Nonaka, 2000).
The above activity in rethinking organisational activity, has at its heart,
learning (Weick, 1991).  Learning, as defined by English and English (1958)
and Bower and Hilgard (1981), is the ability to respond in a different way to
the same task with the same motivation.  Learning is not a natural activity in an
organisation which operates through standardised procedures called routines
(Feldman, 1989).  Management, according to von Krogh, Ichijo and Nonaka
(2000), needs to actively cultivate a culture of learning.  This comes through
enabling organisational members to cultivate good relations with each other
and to take a lenient and helping attitude to one another (von Krogh, 1998).
This attitude was fostered in the Esperance office which was characterised by a
management style that was consultative, collaborative, used reflective
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This created a work ethic in which participation and inquiry could occur at
several levels.  Torbert (2001, 1999, 1991) and Sherman and Torbert (2000)
label these levels as first, second and third person practice.  Working in first
person practice, one reflects on one’s own values, assumptions and how one
behaves.  In second person practice, one engages in inquiry with others to
create a community of inquiry.  In third person practice, one moves to the
wider impersonal community to make a contribution to knowledge on how one
can learn to better manage change while being in the system (Coghlan, 2003).
An outcome of this is a development of democratic dialogue (Gustavsen, 1998;
van Eijnatten, 1993) within the organisation and with regional stakeholders.
The Kalgoorlie office’s management style was in sharp contrast to this.
One of the ‘givens’ that is taken for granted is that all individuals in the
organisation share the same vision (Schutz and Luckmann, 1974).  It was soon
clear that this was not so in the GEDC.  Given that my position in the GEDC
was a temporary, short-term contract that had extended to nine months, I was
in no position to influence the organisation.  The responsibility of rethinking
organisational strategy belonged to the senior executive.
During the nine months, the communities targeted by the Telecentre Support
Unit to consider establishing a telecentre or TAP (telecommunications point of
access), had been contacted.  Various awareness-raising workshops and
seminars had been held; the shires and regional stakeholders, including the two
Aboriginal councils, had met together to devise a regional telecommunications
strategy, and more awareness-raising workshops through a consultant were
scheduled after the expiry of the contract.  Given my temporary position in the
organisation, (Coghlan, 2001), I decided that enough had been done and I
refused another extension of the contract.
Like Holian (1999), I discovered that the Development Commission had
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research and development’ in order to be seen to be doing something about
‘ushering WA into the Information Age’.  Appointing a student on a short-term
contract further allowed the organisation the opportunity to excuse itself when
no development occurred because the officer was ‘only a student’, implying a
lack of experience and project management skills.  But when change and
development did happen, the Kalgoorlie office began to expend more resources
to rein in the project than to support it.  Even after gaining the support of the
Acting CEO, it became evident that the real power, the Senior Project Officer,
was not in favour of the project.  Like Holian (1999), I experienced a similar
backlash from ‘surfacing undiscussables’ (Argyris, 1991, 1990) within the
organisation related to a “‘cover-ups of cover-ups’, perceived abuse of power,
nepotism, harassment, allocation of rewards and unfair discrimination”
(Holian, 1999, p4).  To give Holian (1999) the final word: “To choose to leave
because you learn that you are permitted to offer only ‘snake oil’ to people in
real distress is, however, no disgrace” (p9).
The human interaction at various levels in a complex social system forms only
one type of relationship.  The next section discusses another type of
relationship, social and natural interaction.
SOCIAL AND NATURAL INTERACTION
Consideration of the social and natural interaction as having an impact on the
future direction of a system is evaluated from a psychological/psychiatric
viewpoint.
The Goldfields Esperance region is predominantly a mining region.  The next
major industry is agriculture.  This makes its industries essentially resource-
based industries, subject to a global boom/bust cycle.  The agricultural sector
has struggled for a number of years with fluctuating prices for wheat, wool and
beef (ABS, 2006d).  The mining sector flourishes in a boom cycle for a period
of five to six years before going on a bust cycle for another five to six years.Chapter 2 Goldfields Esperance Region 71
During the nine months of the project, I noticed that people in the region had a
stoic negative outlook bordering on fatalism.  In calendered events such as the
Diggers and Dealers forum in Kalgoorlie, the Kalgoorlie races, the Esperance
Wind Festival or Leonora Fun Run, the locals come alive but in everyday
routine, emotional expenditure was minimal.  While people were generally
polite, there was a sense of avoidance, a lack of engagement and undercurrent
irritability which surfaced every so often in angry outbursts.  Feuding between
shires was not uncommon but a general lack of interest and ignoring of each
other was the prevailing norm.
Mainstream communities were united in their contempt for indigenous peoples.
Regarding the latter, responses ranged from extreme emotion to a total
ignoring of the topic.  The depth of feeling can be encapsulated in the
following comments: “You get extra points for running over the breeding
stock”; “a Gatling gun on the back of a ute (utility/pickup truck) will clean up
the problem”.  These sentiments put Ngaanyatjarraku Shire, the indigenous
shire, on the periphery of association in the region.
A possible reason for the emotional makeup of the region could be due to the
trauma experienced because of the following: a) the boom/bust cycles of the
resource industries; b) the emotional sorrow when people leave the region due
to the lack of work because of the bust cycle, get another job outside the region
or because the children require secondary/tertiary education; c) working the in
extreme conditions of the region; and d) the loss of postal and banking
services.
a) The boom/bust cycles of resource industries: Mining companies are quick
to shed their workforce when prices for minerals decline.  During the last bust
cycle in 1999, three hundred and ten miners were made redundant in Kambalda
from the Western Mining Company nickel mine (Stevens 1999; Fang, 1999).
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workers were being made redundant at the various mines in different shires
(Weir and Kemp, 1999) but this was the largest number of redundancies in the
region at a single mine site (Weir and Kemp, 1999).  Living in the region at
that time, there was a very real pall, a feeling of devastation, horror and a sense
of grief.  The shock of the redundancies in Kambalda could be felt in
Kalgoorlie and other towns in the mining shires.  It was less severe in
Esperance and Ravensthorpe as these are agricultural shires.
b) The emotional sorrow: Some long-term residents have indicated that they
no longer make new friends because they have lost these relationships to
downturns in the mining industry or because the work contract had finished.
The grief and sense of loss that followed was too much to bear on a repeated
basis.
c) Working the in extreme conditions of the region: Temperatures during
summer in Kalgoorlie range from 40-45 degrees Centigrade.  North east of
Kalgoorlie in the Ngaanyatjarra Lands, 50-55 degrees Centigrade is the norm.
Packing water, first aid, emergency rations, a kangaroo jack, shovel and
extreme weather gear is routine.  It is essential that one communicates with
people at one’s destination to let them know the estimated time of arrival as
well as leaving notice with those at the place of departure.   I also noticed after
a period of time that I started to develop ‘tunnel vision’.  The issue of
development began to take a back seat as energy was diverted to just staying
alive in the harsh conditions.  Travelling and working in these conditions began
to take its toll. I began to understand how the region only made an effort when
there was to be an assured outcome, otherwise it was just a waste of time and
energy.
d) The loss of postal and banking services: Gray and Lawrence (2001) and
Tonts (1996) note that withdrawal of services in regional towns erode not just
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to remake themselves in a new and viable manner.  Apart from Kalgoorlie and
Esperance, communities in the Goldfields Esperance region have experienced
the loss of these services.  When the metals ran out in the mines and the mines
closed, various communities (e.g. Coolgardie, Leonora, Laverton, Menzies,
Kambalda) suffered population declines and corresponding loss of services
(GEDC, 2005).  It creates a situation that Kaplan (2000, p518) speaks about,
that when an organisation no longer has a competent working understanding of
its world, it can then be said to be incapacitated, regardless of its many other
skills and competencies.  Kaplan also identifies having an ‘attitude’ which
accepts the social and physical conditions for what they are but also believes
that it is possible to effect change and have an impact.  Activation of this
attitude facilitates development and change.
Symptoms
The symptoms of such trauma resemble that of post-traumatic stress disorder
(PTSD).  The symptoms of post-traumatic stress are:  1) recurrent re-
experiencing of the event (such as flashbacks, nightmares), 2) persistent
avoidance of trauma-related stimuli and numbing of general responses, and 3)
physiological reactivity (such as sleeping problems, irritability, angry
outbursts, difficulty concentrating) (Englehard, van den Hout and Kindt, 2003;
Taylor and Thordarson, 2002; Lee and Young, 2001).  Post-traumatic stress
symptoms normally develop within three months after the traumatic event
(National Mental Health Association, 2001).
People who have experienced trauma can become intensely emotional or
emotionless (Näätänen, Kanninen, Qouta and Punamäki, 2002).  Having been
through traumatic times, people may fail to recognise and express feelings or
have a narrow and intensely negative outlook (Litz, Orsillo, Kaloupek and
Weathers, 2000).  The extent to which a person can incorporate an experience
without developing symptoms of post-traumatic stress depends on the
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Williams, 2002).  People can also have difficulty in integrating their actions
with appropriate feelings.  This can lead to impulsiveness or the opposite
extreme (van der Kolk, Pelkovitz, Roth, Mandel, McFarlane and Herman,
1996; Wang, Wilson and Mason, 1996).
The effects of trauma, if not treated, do not go away with time.  Stressful
incidents and situations have been found to affect not just the individual but
also family, friends, peers and workmates (AIHW, 2000; Miller, 1999; AIHW,
1999; Jordan, Marmar, Fairbank, Schlenger, Kulka, Hough and Weiss, 1992).
It also produces effects of post-traumatic stress that is absorbed by the
community and stops the developmental clock (Allen and Bloom, 1994).  This
produces relational growth impasses.  It robs the individual and those
connected to that person of the ability to make and renew internal and external
family connections.  This, in turn, affects individual and corporate ability to
adjust and to be informed on how recover from that trauma (Figley, 2005;
Allen and Bloom, 1994).
Longitudinal studies on Vietnam veterans and their families are now
discovering that children of veterans are more likely to die of accidental death,
experience depression and abuse alcohol and other drugs (AIHW, 2000, 1999).
This pattern is similar to that experienced by descendants of indigenous
peoples who suffered the trauma of dispossession.  Two hundred years later,
American Indians suffer the same pattern as Vietnam veterans’ children.  Amy
Mossett, a tourism director for the Mandan, Hidatsa and Arikara tribes noted,
“If we continue to grieve forever, we will never move forward” (Mosett quoted
in Roosevelt, 2002).
SOCIAL AND TECHNOLOGICAL INTERACTION
People living in the Goldfields Esperance region did not have to be persuaded
that technology could assist them in day-to-day living.  There seemed to be a
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better telecommunications infrastructure.  Working in the harsh regional
conditions, I remember feeling cut off from friends and family.  It created a
sense of ‘me against the rest’.  It would explain the sense of shock that rocked
the room at Leonora in the Y2K seminar.  The facilitator demonstrated just
how connected the painter was to the rest of the world.  Even though he did not
have a computer and so was safe from the Y2K bug, his supplier and transport
could be affected and therefore affect his ability to finish his contracts.  The
sense of ‘us against the rest of the world’ became ‘we are a part of the world’,
even here in the outback.
TECHNOLOGICAL AND NATURAL INTERACTION
Consideration of this interaction in the region has remained mainly in the area
of how technology can be effectively used to extract minerals from the earth.
The wonder that was being expressed in Kalgoorlie was how technology now
made it economically viable to extract gold from the tailings at the Super Pit
(the largest above ground open cut mine in the world).  The life of the mine
was extended,as was the life of the community.  Even when gold prices fell,
mining could cease but gold extraction from the tailings could continue
because the tailings had already been ‘mined’.
Using technology to rehabilitate the environment is the aim of the Rangelands
Project in the northern Goldfields.  Contract fieldworkers administered the
project.  Speaking to the former administrator of the project, I found that it was
considered to be a token sop to green consciences (McAuliffe, 1998).  There is
a renewable energy project in the wind farm at Esperance.  The Esperance Port
Authority had stepped in to upgrade its own energy infrastructure to supply the
port and town with a cheaper and more reliable power than that provided by
the state energy utility.
Curtin University has a branch campus in Kalgoorlie but it is mainly only the
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renewable energy such as biogas (Meyer and Koefoed, 2003).  If it is not
related to mining, it is not considered.
In summary, the interaction between the social, technological and natural
aspects in a complex social system provide some insight and understanding to
the various relationships that concurrently exist in the system.  The
combination of complexity and action research provide a more holistic picture
of the region’s capability and capacity to respond to development.
CONCLUSION
In using Senge et al’s (1999) ten challenges of change to discuss change faced
by the Goldfields Esperance region, some issues are revealed.   Within Senge
et al’s (1999) initiating phase, time was the greatest challenge.  The brevity of
the contract highlighted in sharp relief all the phases and the challenges
associated with them.  Within the initiating phase, the other challenges of
guidance/support, relevance and clarity and consistence focused attention on
the need for context – how e-commerce and a telecentre were relevant to
business and life in the community.  In the sustaining phase, the challenges
were fear and anxiety, negative assessment of the change process and project
group isolation.  The main issue to surface was trust.  The region needed time
to build trust.  The last two issues in the process redesign phase were interlevel
linkages and power.  They emphasise that all system levels need to move in
unison for development to take place.  These five issues of 1) time, 2) context,
3) trust, 4) interlevel linkages and 5) power are briefly commented on below.
1) Time: There appeared to be an assumption by the OIC, the Telecentre
Support Unit and the GEDC that policy could be quickly implemented.  Where
pilot programmes such as telecentres had been trialled since 1991 (Oliver and
Short, 1996), regions were more receptive and were quick to become involved.Chapter 2 Goldfields Esperance Region 77
Just raising awareness in the Goldfields to acquaint communities with the
concept of the telecentres took nine months of concentrated effort.
2) Context: The region required time to adjust the concept of telecentres to a
mining context rather than accept an agricultural context.  Communities were
willing to own the concept of the telecentre and show their support but the
rigid procedure required to demonstrate ownership created much hardship and
possibly delayed the various telecentre applications.
3) Trust: All the communities in the region were wary until trust was
established.  It took time and at least three visits to establish a working
relationship based on trust.
4) Interlevel linkages: Relational work (Fletcher, 1998) was required to ensure
that different levels of government, community and industry were consulted
and in agreement before policy could be implemented.  A lack of time
prevented enduring linkages from forming, especially with the Kalgoorlie
office of the GEDC.
5) Power: Various organisations were curious as to the classification level of
the position when work initially commenced.  This was partly due to the prior
lack of development activity by the GEDC.  Working as a Project Officer
(Level 3) gave no credibility to the work that needed to be done.  Only when
the position was upgraded did the OIC, communities and industry begin to pay
attention and lend their support.  Opposition by the GEDC brought the
development work to an end, even though the OIC and the region were keen to
continue.  This indicates that unless there is unanimous support at all levels,
policy implementation can be brought to a standstill.
In the classical scientific paradigm, these issues are in the realm of the tacit and
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‘scientific’, so they are not valid indicators that require attention by policy-
makers.  Interpreting these in a complexity framework however, underlines
that development requires: i) clear goals, ii) a cooperative policy process, iii)
active communication to reduce hostility and disagreement, iv) concerted work
to reduce trauma in the system, v) the cooperation of all systems levels, and vi)
a generation of momentum.  Individual comment is made below.
i) Clear goals – the aim of the workshops and seminars was to educate the
region to the advantages of using e-commerce and telecentres for business and
social activity.  Stakeholders could understand the purpose for the activity.
ii) A cooperative policy process – travelling through all the shires to speak to
stakeholders and conduct workshops and seminars gave a clear message to the
region that development encompassed the whole region.  The workshops and
seminars held in the different shires accommodated the different stakeholders
in that the advice given was not just generic but tailored to individual needs
and requirements.
iii) Communication to reduce hostility and disagreement – the contracted time
lasted only nine months but with uncertainty as to a further continuation of the
contract.  Communication to communities was blunt and to the point.  They
were given a choice of complaining about past deficiencies or to make use of
the contracted time to work to improve conditions in their shire.  The region
chose the latter option.
iv) Concerted work to reduce trauma – nine months in the region did not give
enough time to do much about reducing trauma already existing in the region.
All that I could do was to note it and be as gentle as possible in raising
awareness in the region.  Where possible at workshops organised by me or
other organizations such as Telstra, I encouraged people to attend and tell their
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sometimes gave permission for various parties to come together and
commiserate with each other.
v) Cooperation of all systems levels – at the end of nine months, the opposition
by the executive of the GEDC made it clear that it was no use continuing with
the work in the region.  Their action to frustrate the work wore down everyone
associated with the contract, especially my Regional Manager.  The action by
the Minister for Regional Development to reappoint the Chair of the Board of
the Development Commission for another term, further exacerbated the
situation.  It really underlined how those in positions of power have a personal
responsibility to act fairly and compassionately to avoid the dark side of a
power culture from emerging to take over the situation (Holian, 1999).
vi) Generating momentum – when enough people began to talk about
telecommunications, regional stakeholders who were not previously involved,
began to attend regional meetings.  This kind of momentum made it possible to
broker a meeting between Ngaanyatjarraku Shire and the State and Federal
Government departments that serviced the Lands to consider improved
telecommunications and its impact on their service delivery.
Are these issues common in policy implementation in regional development?
Chapters Three and Four deal with obverse sides of the development model –
top-down and bottom-up.  Birthed in the classical scientific paradigm, case
study is used to demonstrate how policy-makers use the knowledge embedded
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INTRODUCTION
Traditional academic presentation sees theory precede case study.  However, I
will follow the trend set in Chapter Two by presenting case study in action
prior to a discussion on theory.  The reason is to feature aspects of knowledge
that are unable to be accounted for by the classical scientific paradigm.  Thus,
policymakers working within the paradigm do not consider this aspect of
knowledge in formulating and implementing policy.  Two development models
are examined.  This chapter deals with the top-down approach epitomised by
the Silicon Valley model.  Chapter Four examines the bottom-up approach
embodied in the telecentre movement.  Even though the impetus for
development is different (with government as lead agency in the top-down
approach and the community in the bottom-up approach), both models are
conceived and executed within the classical scientific paradigm and its
assumptions.
These two models reflect the belief in development-as-modernisation (Escobar,
1995/1992; Hoselitz, 1995/1952) by using technology (Corbridge, 1995) to
stimulate economic growth (Kaplan, 1996).  The top-down model was
fashionable from the 1950s to the 1980s.  Perceptions of the failure of the top-
down model to improve conditions subsequently saw policy-makers turn to the
bottom-up model (Midgley, 2003; Searook, 1993; Midgley, Hall, Hardiman
and Narine, 1986; Amin, 1976).
This chapter is divided into two sections.  The first section is a discussion on
telepistemology – knowledge acquired at a distance.  This is a variation from
the current Cartesian view, propagated by René Descartes in seventeenth
century France and the dominant epistemology of Western culture since the
Enlightenment.  In the Cartesian view the individual analytic thinker acquires
knowledge through reason, that is, the use of concepts and methods that are as
freed as possible from the exigencies of a situation and the fallibilities of our
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revives Descartes’ query whether what we perceive through the mediation of
technology is still valid perception (Dreyfus, 2000).
Goldberg (2000), in introducing the concept of telepistemology in his book,
The Robot in the Garden, postulates that the issues of telepistemology are
questions of access, agency, authenticity and authority.  Ward (2006) adds a
fifth issue – attitude - to highlight an unconsidered tacit influence.  Access,
agency, authenticity and authority are not specifically defined in the anthology
of articles that comprise The Robot in the Garden but are debated around the
question of technologically-mediated knowledge from the Internet.
In this thesis, ‘tele’-epistemology (Goldberg, 2000) rather than ‘epistemology’
is used to “challenge us to turn questions of theory to more concrete and
immediate social challenges” (Halavais, 2001, p599).  Malpas (2000) in his
contribution within The Robot in the Garden considers that our interactivity is
not so much about relating to distant places but more about achieving
consubstantiality with concrete things and real places in the world.  He asserts
that we cannot treat our access to the world as if it was solely representational.
However, within the classical scientific paradigm, knowledge is treated as if it
were a representation of reality.  This allows its form to be captured for
replication in other places.  Representation, then, is preoccupation with form
rather than functionality in the concreteness of the here and now.  Wilson
(2000), also writing within The Robot in the Garden, notes that technology
extends what we may know so that experience and direct agency are now
embedded within technology.  Do we preoccupy ourselves with the form of our
interaction or its functionality?  Malpas (2000) and Wilson (2000) appear
concerned that we do not abandon ‘function’ for reliance on ‘form’.  If ‘tele’-
epistemology can challenge our reliance on ‘form’, to remind us about
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The second section debates the issues of access, agency, authenticity, authority
and attitude through case studies using the top-down approach.  This debate is
continued in Chapter Four, where these issues are examined through case
studies using the bottom-up approach.  Certain problems idiosyncratic to the
top-down approach emerge; likewise with case studies using the bottom-up
approach.  Since such debate is within the parameters of the classical scientific
paradigm, what will occur is a highlighting of the causal, individualistic,
technical and explicit aspects of knowledge.  What will also emerge are the
limits and boundaries of the spheres of influence at the government (macro)
level, the industrial (meso) level and the community (micro) level.  Where
there is cooperation and overlap between the levels, the spheres of influence
combine to produce change.  Where there is no cooperation or overlap, little to
no development takes place.  A proposal to include this consideration will be
examined in Chapter Five, which discusses complexity as an alternative
theoretical framework and action research as a reflexive methodology.
TELE-EPISTEMOLOGY: KNOWING AT A DISTANCE
The current outlook is the Cartesian view: knowledge is a solitary occupation
pursued by the ‘thinking’ individual.  It is a pure, abstract and permanent
commodity removed from a social, historical and biological context
(Lankshear, 2003; Stafford, 2001).  The Cartesian outlook emphasises the
individual rather than the group and privileges explicit over tacit knowledge.  It
views explicit and tacit knowledge as two variations of the one kind of
knowledge rather than two separate, distinct forms (Cook and Seely Brown,
1999). Therefore in the Cartesian view, tacit knowledge can be codified,
managed and shared via text or ICTs (Information Communication
Technologies such as email, internet or databases) (Swan and Scarborough,
2001).  Research has now revealed that relevant knowledge comes from
explicit situations (Bee, 2003; Seely Brown and Duguid, 2002; Scott, 1998).  It
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p74).  In acquiring ‘knowledge’, there is an assumption that it can be
systematically put in the form of a representation.  This ‘form’ then can be
transplanted and recreated elsewhere.
The Cartesian view is built around René Descartes’ sceptical questioning of
perception.  Prior to Descartes, the Sceptics questioned their reasons for
believing anything but not their perception.  The world of inner experience was
not separated from the external world.  This changed with the invention of the
telescope and microscope in the seventeenth century which extended
humanity’s perceptual ability.  It led to questions about the reliability of what
was seen with such instruments (Hiley, 1988; Hacking, 1983).  At the same
time, it was discovered that the sense organs themselves brought information to
the brain.  Descartes then used reports of patients with phantom limb pain to
question our direct knowledge of our bodies.  He understood that information
was transmitted through the optic nerve and that other nerves brought
information about the body to the brain.  He realised that access to the outside
world was indirect, via channels.  Inferences made on such information were
then suspect (Kemp Smith, 1958).  The use of dreams was his final step into
the interior.  He concluded that since he could only experience the outside
world indirectly through his senses and that his senses were capable of
malfunctioning, information about his body and the outside world was
therefore intrinsically unreliable (Dreyfus, 2000).
Descartes’ conclusion led to a new scepticism about the existence of the
external world and to the development of modern epistemology.  Modern
epistemology is concerned with determining how and to what extent our
everyday beliefs about the world can be justified.  Philosophers from 1650 to
1950 accepted that the inner mind and external world were separated by an
ontological gulf and connected by an unreliable information channel (Dreyfus,
2000).  This viewpoint sustained the line of thought which saw epistemologists
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Advancement in technology, especially communications technologies, has
rekindled debate on the phenomenon of technologically-mediated knowledge.
It has forced a recalibration of what has been defined as knowledge.  This leads
to telepistemology – knowledge acquired at a distance.  In postulating that the
issues of telepistemology are questions of access, agency, authenticity,
authority and attitude, the debate of most interest is that of the reliability of a
representation of knowledge in a form that equates to function.  That is, can
knowledge be treated and reduced to a form that represents a function?  What
happens to the types of knowledge not privileged by Cartesian epistemology –
tacit and group knowledge?  What are the practical implications for policy
makers?
When policy makers rely on concrete representations such as a database, a
university, an industrial park, business support and tax incentives as essential
ingredients for a policy model of development, do they then neglect the various
forms of tacit knowledge and, in particular, collective tacit knowledge
(Baumard, 1996b)?  Tacit knowledge is regarded as a source of competitive
knowledge (Baumard, 1996a).  By fossilising knowledge in the form of a
standardised representation, this representation of reality becomes inert.  A
repertoire of actions is seen to occur in a certain way and other alternatives and
procedures fail to be considered (Baumard, 2002).  There is an underlying
assumption implicit in the policy model that, by co-locating a university and an
industrial park together and supplying business incentives, the tacit knowledge
that forms competitive knowledge goes along as part of the package as well.
Does it really?  If it is situation-explicit, can it be transplanted with the
concrete representations?  What are the different types of knowledge and what
are their uses?
Access, agency, authenticity, authority and attitude of knowledge are briefly
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telepistemological aspects of knowledge.  This is followed by a discussion of
practical implications and the effect of policy in action.
Access
Drawing from Polanyi’s use of the explicit/tacit (1983/1966, 1958) and
Nonaka’s use of the collective/individual (1994, 1991), Baumard (1999, 1996a,
1996b) makes the following distinctions of the different types of knowledge.
They are divided into four categories: explicit/collective, explicit/individual,
tacit/collective, tacit/individual.  Here Baumard recaptures the interaction
between the group and the individual, which was marginalised by the
Enlightenment in the seventeenth century.
Explicit/collective knowledge is knowledge that a community is able to share
openly.  Spender (1993) terms it as ‘objectified knowledge’ because the
community considers it to be objective.  Patents, written laws and regulations
are part of the explicit and collective body of knowledge.  Making knowledge
explicit and collective allows it to be disseminated to others so that they can be
informed by it (Baumard, 1996a).  Informal practices can become permanent
and explicit through ‘institutionalisation’ (Di Maggio and Powell, 1983).
Explicit/individual knowledge has sociological and technological aspects.  For
example, from a sociological perspective, knowledge that becomes conscious
to us becomes part of our individual explicit knowledge (Baumard, 1996a).  It
is our ‘known-expertise’.  For instance, if we discover that we belong to a
group of people known as housewives, we acknowledge that ‘fact’ in our
behaviour.  Spender (1993) terms this ‘conscious knowledge’.  From a
technological perspective, whatever expertise we have, tends to declare a social
and power position (Foucault, 1972).  A doctor’s degree in medicine or a
plumber’s certificate as a master plumber is ‘declarative knowledge’ (Polanyi,
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Tacit/collective knowledge are ‘truths’ that we hold collectively (Baumard,
1999, 1996a, 1996b).  It can be considered ‘common knowledge’ or ‘common
sense’ (Spender, 1993).  Knowledge is socially constructed and arises from our
continual efforts to create order and make sense of what occurs (Berger and
Luckman, 1966).  We live our lives in relation to one another and so create and
sustain images of a wider reality to rationalise what takes place and to read into
the situation patterns of significant meaning (Weick, 1993).  Significant
meaning is created when people belong to ‘communities of practice’ (Lave and
Wenger, 1991; Vygotsky, 1962), where they share a common knowledge as a
sign of their belonging.  This pool of common knowledge is also drawn upon
to process change (Baumard, 1999, 1996a, 1996b).
The tacitness of this knowledge allows a ‘web of complicity’ (Baumard,
1996a) to arise so that communities can deal with tasks when formal and
explicit processes appear to be inadequate. Such ‘mental models’ have a
collective ground (Johnson-Laird, 1983).  They can produce mutual self-
deception, as evidenced by the Challenger disaster.  Tests explicitly showed
that the Thiokol rubber joints were faulty.  NASA engineers, however,
collectively accepted that the imperfections of the rubber joints were ‘normal’
and therefore ‘acceptable’ (Starbuck and Miliken, 1988).  These ‘mental
models’ can also create successful outcomes.  For example, the ‘collective
mind’ of flight deck operators achieves highly complex tasks with few
accidents (Weick and Roberts, 1993).  The ‘organisational mentality’
(Sandelands and Stablein, 1987) relies on tacit understanding that does not
require explanation.
Such know-how is acquired through repetition which is difficult to
communicate (Dreyfus and Dreyfus, 1988).  An example used by Cook and
Seely Brown (1999) is that of riding a bicycle.  In riding a bicycle, (tacit)
knowledge is required to remain upright.  This knowledge that one possesses
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not riding.  Explicit knowledge can be given to a novice learning to ride by
telling the person to turn the front wheel in the direction one is falling in order
to stay upright but it cannot do all the work necessary for one to know how to
ride.  To acquire the tacit knowledge, the novice has to practise riding the
bicycle (Cook and Seely Brown, 1999).  What is often expressed as ‘common
sense’ is gathered from others through socialisation (Nonaka, 1994, 1991) or
learnt from traditions with forgotten origins (Nyiri and Smith, 1988).
Tacit/individual knowledge is termed by Spender (1993) ‘automatic
knowledge’.  This is because we do not know where it comes from.  Encoding
is done without our being aware of it.  It is instinctive action composed of
impulses and reactions based on smells and gut-feelings (Griffin, 1982).  We
learn without knowing that we learn (Thorndike and Rock, 1934).  It is
‘incidental’ learning (Jenkins, 1933).  When repeating tasks, we acquire a tacit
knowledge on how to improve our performance.  This ‘know-how’ is difficult
to share and to transmit (Scribner, 1986).  Heterogeneous and mysterious, it is
our “tacit and individual knowledge” (Baumard, 1996a, p83).
Tacit knowledge circulates through socialisation, i.e. we learn tacit behaviours,
or rules, by interacting and observing other people.  Tacit knowledge can be
articulated in more explicit rules which then becomes explicit knowledge.  This
explicit knowledge is then integrated into our behaviour and practice.  We
achieve this task by practising explicit rules, techniques, scientific findings and
so on.  We internalise these elements of explicit knowledge in our tacit
knowledge and make them ours.  The interplay of tacit and explicit knowledge
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Agency
Agency, the internalisation of explicit knowledge with tacit knowledge, is
defined by the Shorter Oxford Dictionary as “intervening action towards an
end” (Brown, 1993, p40).  It is in keeping with the American philosophical
school of Pragmatism, whose focus in theory and practice is on [the] doing.  It
is particularly concerned with activities that entail making or producing
something (from ideas to technology).  Thus in asking what we know and how
we know, the Pragmatists are not so much concerned with ‘knowledge’
considered to be abstract and static but with ‘knowing’, which is seen as part of
concrete, dynamic human action (Cook and Seely Brown, 1999).  Knowing is
something that is done rather than something that is possessed (Rorty, 1982).
Knowing is applied in present activity.  Tacit knowledge remains even in the
absence of activity.  Knowing uses tacit knowledge as a tool for action.
“Knowing is that aspect of action (or practice) that does epistemic work –
including doing the things we know how to do and (through productive
inquiry) producing what we need, in order to do something we want to do,
which can include producing new knowledge” (Cook and Seely Brown, 1999,
p388).  Epistemic work is defined by Cook and Seely Brown (1999) as “the
work people do to acquire, confirm, deploy or modify what needs to be known
in order for them to do what they do” (p399).  Cook and Seely Brown (1999)
distinguish ‘knowing’ from ‘knowledge’.  ‘Knowing’ is an aspect of action.
‘Knowing’ is not about what we possess in our heads.  It is about interacting
with the physical and social world we live in.  We use ‘knowledge’ as a tool to
work within the constraints of the physical and social world.  ‘Knowledge’
enables us to coordinate and direct the action of individuals and groups
towards an outcome.  In interacting with the world, explicit and tacit
knowledge is generated and transferred between the individual and the group.
Nonaka and Takeuchi (1995) illustrate this interaction in their example of the
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Nonaka and Takeuchi (1995) noted that a good bread-making machine has to
knead the dough properly.  They also noted that such action is essentially tacit
knowledge possessed by the master baker.  In order to convert this tacit
knowledge into explicit knowledge, one of the company’s software developers
apprenticed herself to the head baker in a leading hotel.  She transferred this
tacit knowledge to the design engineers using the phrase ‘twisting stretch’
(p104) to describe the action.  The engineers’ prototype was then evaluated by
the software designer.  Through trial and error, a good bread-making machine
was produced.  A ‘generative dance’ was created, according to Cook and Seely
Brown (1999), between the design engineers, the software designer and the
bread-making machine –the use of the individual explicit technological
knowledge of each team member; the individual tacit knowledge of the
software developer as apprentice baker and the head baker’s skill; the explicit
knowledge of the team as a whole, and their group tacit knowledge of the
meaning of the term ‘twisting stretch’.  There was also their interaction with
the bread-making machine.  The trial and error process involved an interaction
of the collective knowing by using the team’s knowledge as tools to create a
‘generative dance’ that saw the development of a good bread-making machine.
This interplay between the group and individual, explicit and tacit knowledge,
generated new knowledge and a new way of knowing.  This interplay between
knowing and knowledge has also been described by Greek philosophers who
labelled it as phronesis, the practical wisdom drawn from social practice
(Flyvbjerg, 2001).
First forwarded by Aristotle (NE, pp114, 1b:8-27) and advocated by Flyvbjerg
(2001), phronesis emphasises practical knowledge.  According to Aristotle it is
the ‘art of judgement’ (Vickers, 1995) where decisions are made in the manner
of a virtuoso (Flyvbjerg, 2004).  For Aristotle, knowledge of real cases is better
than theories and rules because some things cannot be quantified and reduced
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Phronesis emphasises practical knowledge grounded in experience combined
with ethics.  Ethics is required as decisions made are done so according to a
value system that may not be able to be backed scientifically or objectively
(Cillers, 2000).  Practical knowledge is experience gained through exposure to
context-dependent situations rather than context-independent rules and facts.
Learning takes place developmentally, from novice to expert (Dreyfus and
Dreyfus, 1988).  It progresses from context-independent rules and facts to
unconscious, intuitive decision-making.
Métis, according to Baumard (1994), is a form of tacit knowledge that
distinguishes an individual regardless of technical know-how (techne), science
(episteme) or depth of social involvement and expertise (phronesis).  It is an
ability to act in an ambiguous (Baumard, 1994), ambivalent (Weick, 2004)
situation where competing outcomes create uncertainty (Weick, 2004; Moss,
2001; Baumard, 1994).
Authenticity
In simplifying, abstracting and standardising information so that it can obtain a
diagrammatic, synoptic view of reality, the focus of government narrows to
concentrate on what it believes to be key constructs of the information it is
gathering.  It hopes that the knowledge it has gained is ‘authentic’ that is
“valid, real, original; really proceeding from its stated source” (Brown, 1993,
p150).  However, knowledge needs to be understood in its context which is
located simultaneously in political, corporate, physical, social and
psychological domains (Stafford, 2001).  ‘Context’ is a Latin word meaning
“to weave together, to join together, to compose” (Stafford, 2001, p219;
Brown, 1993, p493).  This means that it is an interconnected whole giving
meaning to its parts.  What are the parts that constitute context?  Stafford
(2001), Wenger (1998), Fuller (1996) and Baumard (1993) consider that the
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a)  The knowledge domain itself: Within this domain, interdependence, trust
and values affect knowledge creation and transfer.
b)  The culture in which knowledge is created, dispersed and understood.
Knowing takes into account the cultural influences that generate and sustain
knowledge.
c)  Values – Our values not only affect what we can and do know but also
what we do.  The link between knowledge and values may be demonstrated
by the concepts of i) intellectual virtue, ii) responsibility and iii)‘personal
care-abouts’ (Stafford, 2001, p222).
i) Intellectual virtue originated with Aristotle’s “Ethica Nicomachea”
(Nicomachean Ethics) (Aristotle).  Intellectual virtues are character traits
such as perseverance, humility, flexibility, courage, open-mindedness,
thoughtfulness, carefulness and thoroughness.  Working in combination
with knowledge, they provide a motivational component to apply
knowledge well.  According to Aristotle, extremes of a virtue are to be
avoided as an excess of a virtue can be obsessive and the lackadaisical
extreme could result in an outcome that could be harmful.  For example an
excess of boldness could lead to foolhardy decisions, just as a lack of
boldness may miss the chance to grasp an opportunity to expand or change.
Intellectual virtues develop slowly over time through hard work and effort.
They become a reasonably permanent part of the person’s makeup and are
considered to make up the individual’s personal identity or character.
ii) Responsibility is influenced by a person’s character and ‘personal care-
abouts’ which guide a person’s actions and how knowledge is used
(Stafford, 2001).
iii) ‘Personal care-abouts’ constitute what matters most to individuals.
Care-abouts are as diverse as individuals.  They motivate individuals to
create, maintain and share knowledge.  Care-abouts originate in the
individual’s personal life and are the driver to knowing and action.  For
example, the loss of a family member to a disease may impel those who are
left to set up a trust to further research, campaign for greater awareness and
a support group to help those similarly affected.
d)  Communities of practice, are informal groups that come together to solve a
problem, create, use and share knowledge.  They arise spontaneously and
are considered to be the real source of knowledge creation, application and
transformation.  To understand what, where and how these communities of
practice operate is to understand the nature of knowledge.
The above elements, woven together, constitute context.  Ever changing and
dynamic, they are interpreted by individuals and woven into their personal
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of each element and how it is interpreted by individuals.  Insufficient attention
has been paid to the complex contexts in which knowledge operates.
Authority
The competitive advantage of a nation requires that knowledge be managed.
This management of knowledge may be seen as a dual movement to drive and
capture knowledge.  While knowledge offers a competitive advantage, it has a
drawback because it is generated, carried and transmitted within and by human
beings.  Codification of knowledge is about overcoming the ‘human
embodiment drawback’, to prevent the loss of knowledge (Luque, 2001).
Discussion here centres mainly around Michel Foucault’s concept of
knowledge and power which he sees as an interplay where each constantly
modifies the other.
According to MacKinlay (2002), Alvesson, (1993) and Foucault (1977a,
1977c), ‘capturing’, ‘retaining’, ‘harnessing’, and ‘warehousing’ knowledge,
indicates a link between knowledge and power.  Those taking a relational view
of knowledge, that it is context-bound and provisional, view knowledge and
power as inseparable (Currie and Kerrin, 2004).  Foucault’s (1990) notion of
power is that it is a contingent force that not only prevents and prohibits but
also produces and creates. Thus by attempting to capture knowledge, those in
authority are seeking to control the ability to learn and to develop expertise. To
Foucault, however, knowledge is “a complex set of ever-changing relations of
force – a moveable substratum upon which the economy, mode of production,
modes of governing and decision-making, forms of knowledge etc are
conditioned” (Gross, 1985, p54).
Foucault’s concept of power is post-modern in that he seeks to displace the
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been excluded by particular historical practices.  He also places knowledge in
an inseparable relationship to power “as co-implicated in and an enactment of
power” (Beaudoin, 2003, p30).
This differs from the traditional Enlightenment views of power represented by
Hobbes and Machiavelli.  In Leviathan, Hobbes (1962) argued for power to be
located in the sovereign, the agent of power.   Hobbes writes about what power
is.  Power, for Machiavelli (1958), is a strategy: shaping and reshaping
relations in everyday practice.  He is concerned with what power does; hence
strategies, networks and alliances are central to his concept of power (Introna,
1997).  Power, for Foucault, is not localised as it is with Hobbes, nor a cause
and effect as it is with Machiavelli.  It is ‘agonistic’ in that it is a persistent
struggle, contingent, dynamic and changing (Foucault, 1977a).
Power, according to Foucault, “is employed and exercised through a net-like
organisation.  And not only do individuals circulate between its threads; they
are always in the position of simultaneously undergoing and exercising
power… In other words, individuals are the vehicles of power, not its point of
application” (Foucault, 1977b, p97).  Every act and communication by each
person is already within power and simultaneously reconfigures power,
sometimes in a small way, sometimes in a big way.  Power is diffused,
contingent and becomes material in everyday activity (Foucault, 1977b).
However, power is not one-dimensional.  It is mediated by the individual’s
other connections such as pre-existing commitments or interests.  Culture,
gender, social group, race, responsibility or will can sway a person’s actions
(Introna, 1997).  A person’s action creates acts (power) and counter-acts
(resistance).  While the acts may be directed to produce an explicit outcome,
the counter-acts may combine into other actions to produce outcomes not
foreseen or intended (Mintzberg, 1980).  This is because the networks in which
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from a central point or unique locus of sovereignty but at each moment move
from one point to another, in a field of forces, making inflections, resistances,
twists and turns, when one changes direction, or retraces one’s steps, this is
why they are not ‘localised’ at any given moment” (Deluze, 1986, p73).
According to Clegg and Ray (2003) and McNay (1994), knowledge is the
product of power relations and is instrumental in sustaining these relations.
Foucault argues that power is everywhere, unavoidable and generates
resistance.  He saw Western thinking as preoccupied with the image of the
sovereign, from whom power was thought to devolve (Foucault, 1980).
Foucault noticed the emergence in the West of new ‘disciplinary’ forms of
power, less centralised around ‘the government’, less easy to avoid, and relying
on people to act responsibly and discipline themselves.  He saw these forms of
power as productive rather than inhibiting.  They enhanced the capacities of
those on whom they operated, not necessarily at the expense of others.  They
are tied up with knowledge and expertise.  They can be expressed in sets of
data, reports and publications and applied through training and capacity
building.  For example, the World Bank, an international development
organisation, is reinventing itself as a ‘Knowledge Bank’ to remain relevant in
the information economy (Stone, 2000).
Attitude
Competitiveness, in the Information Age requires managing the transfer of
knowledge (Ray, 2005; Clegg and Ray, 2005; Little, Quintas and Ray, 2003).
Knowledge creation occurs best in conditions of trust, where individuals “feel
securely attached to others” (Kahn, 2002, p239).  To achieve this paradox
without resorting to traditional controls requires cultivating trust and security.
It requires working with people in a relational manner (Kahn, 2002; Mascitelli,
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Relational work includes fostering attitudes of emotional commitment and
deep personal involvement of individual members; encouraging attitudes that
lead to reasonable risk-taking and experimentation; building unique team
identities; demonstrating confidence in members’ creative abilities; interacting
face-to-face during the creative process; developing a nurturing environment
for innovation; networking and co-locating wherever possible (Rycroft and
Kash, 2004, 2002; Goh, 2002; Mascitelli, 2000; Granovetter, 1985).
These aspects of relational work, however, are more traditionally regarded as
private sphere idiosyncrasies of the feminine rather than public, ‘masculine’,
work attributes.  Innovation in regions, communities and organisations requires
engagement in the Foucaultian agonistic power/knowledge struggle of
reconstructing and redefining not just what are successful work practices but
what are masculine/feminine attributes of the individual.
Work has traditionally been regarded as the domain of the male, and the home
that of the female.  The aspects of relational work detailed above generally
belong in the home.  However, it does not mean that relational work practices
are not already being employed in the general workforce.  Fletcher (1998)
contends that the definition of work is gendered to take account only of the
masculine, while discounting practices considered feminine and diminishing
those who practise them.  While her findings correlate with those researching
to make knowledge management more effective, they raise the issue as to who
may be considered by the community of practice/society to be legitimate
participants and instigators of innovation.  Below is a brief discussion of
Fletcher’s (1998) research on this issue.
Fletcher (1998) monitored women engineers working in an engineering firm.
She discovered that female engineers brought with them relational practices,
regarded by the predominantly male hierarchy and male peers as acts of
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do’.  This included doing work outside their job description, such as listening
to male colleagues vent their feelings about their personal life, do menial jobs
like photocopying material for the section, and redoing work of other sections
outside office hours.  Fletcher categorised such relational behaviour into four
categories: preserving, mutual empowering, achieving and creating team.
Preserving behaviour comprises i) shouldering, ii) connecting and iii) rescuing
behaviour.  i) Shouldering behaviour maintained the wellbeing of the project.
It meant that one did tasks outside one’s job definition such as soldering boards
oneself instead of getting a technician to do it and passing on relevant data to a
colleague in another team.  ii) Connecting behaviour kept the project connected
to the people and its resources.  It consisted of making people feed appreciated
and valuable.  iii) Rescuing behaviour called attention to problems with the
project that may require collaboration with another division.
Mutual empowering behaviour worked to assist others to contribute, achieve
and accomplish work-related goals.  This may take the form of acting as a
bridge, translating a superior’s or team mate’s requirement to another colleague
or to making others feel comfortable by minimising one’s own expert role.
Achieving behaviour used relational skills for re-connecting, reflecting and
relational asking.  Re-connecting team members consisted of repairing
potential or perceived breaks in working relationships.  Reflecting paid
attention to the emotional overlay of the situation.  For example, if a colleague
felt territorial about a project and it was taken away from him/her, one would
still consult with that individual to ease their emotions.  Relational asking
consisted of asking for help in a way that made it likely that one would get the
help one needed.  This may take the form of a request rather than an order for
help.  Achieving behaviour blended thinking, feeling and acting to bridge the
rational/emotional divide in people and the work situation.
Creating team behaviour worked to create comfortable background conditions
to forge a sense of community and create a ‘zest’ for interaction and
connection (Miller, 1986).  It included verbal and non-verbal messages of
affirmation and encouragement to demonstrate appreciation and involvement.
Such behaviour of collaboration, cooperation and nurture are at odds with
current work culture, which embraces Enlightenment ideals of individuation,
independence and autonomy.  Other studies in the feminist tradition (Paechter,
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globalisation has impacted on traditional attitudes in conceiving and defining
the masculine/feminine.   These attitudes are being redefined through the
agonistic power/knowledge dynamic (Foucault, 1977b).
The above is a brief description of the issues of telepistemology.  How these
concepts are exhibited in real life is examined in the case studies in the second
part of this chapter.  Explicating the reasons for using case study precedes
examination of the top-down approach to development.
USING CASE STUDY
Case study is being used as it contradicts Enlightenment thinking (that is, the
classical scientific paradigm) because case study generates concrete, practical
and context-dependent knowledge that is considered worthless (Flyvbjerg,
2006, 2001).  It provides a bottom-up perspective that is more attuned to the
needs of people in contextualised settings (Enloe, 1993; 1990; Scott, 1990).
Donald Campbell (1975) and Hans Eysenck (1976), advocates of the classical
scientific paradigm, changed their stance against the case study as only a
means of generating anecdotes.  In Eysenck’s words, “ sometimes we simply
have to keep our eyes open and look carefully at individual cases – not in the
hope of proving anything but rather in the hope of learning something”
(Eysenck, 1976, p9).
In producing context-dependent knowledge, the case study allows the
scientist/practitioner to develop her/his skills and so progress to higher levels
of learning.  While context-independent knowledge and rules are useful in the
basic learning process, experience such as the internship, placement
arrangement and apprenticeship, develop the individual’s relevant skills as a
practitioner.  Experts and virtuosos operate on the basis of numerous concrete
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“Context-dependent knowledge and experience is at the very
heart of expert activity.  Such knowledge and expertise also lies at
the centre of the case study as a research and teaching method…If
people are exclusively trained in context-independent knowledge
and rules, that is, the kind of knowledge which forms the basis of
textbooks and computers, they will remain at the first level of the
learning process.  This is the limitation of analytical rationality: it
is inadequate for the best results in the exercise of a profession, as
student, researcher or practitioner” (Flyvbjerg, 2001, p671).
W.I.B. Beveridge (1951) noted that “more discoveries have arisen from intense
observation of very limited material than from statistics applied to large
groups” (p41).  This does not mean that the case study is always appropriate or
that large samples are without value.  The problem and circumstances being
studied should determine the research method (Flyvbjerg, 2001).
The choice of example can add to the generalisability of the case study.
Goldthorpe, Lockwood, Beckhofer and Platt’s (1968) classic study of the
‘affluent worker’ demonstrates this.  They set out to prove that working-class
individuals lose their working-class characteristics once they reach middle-
class status.  They determined that if this proved to be false in a favourable
case, then it would most likely be false for other cases.  Their chosen case,
Luton, was a prosperous working-class town known for its high wages and
stable community. It was considered fertile ground for the development of a
middle-class identity.  Intensive fieldwork revealed that working-class culture
prevailed, confirming the persistence of class identity.
The development of physics by Newton, Einstein and Bohr depended on
carefully chosen cases, experiments and experience.  Einstein, commenting on
the physical laws he discovered, said, “to these elementary laws there leads no
logical path, but only intuition, supported by being sympathetically in touch
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When the objective is to obtain the most data possible, a representative case or
random sample may not be the most appropriate approach.  An extreme or
atypical case study reveals more information as more actors and mechanisms
are active in the situation studied (Flyvbjerg, 2001).  Such cases are more
likely to yield insights to causes behind a given problem and its consequences
than a random sample describing frequency of the problem and its symptoms
(Quinn Patton, 1980).
Geertz (1995), Campbell (1975), Eckstein (1975) and Wieviorka (1992), who
have conducted in-depth case studies, have found that the case study method
has forced them to revise their hypotheses on essential points.  Their pre-
conceived notions, assumptions, hypotheses and concepts were wrong.  They
found that falsification rather than verification characterises the case study.  If
the aim of the research is to understand and learn about the phenomena being
studied, then research is a form of learning.  The most advanced form of
understanding comes when researchers place themselves in the context being
studied to understand the viewpoints and behaviours of the actors (Flyvbjerg,
2001).  The case study entails a proximity to reality and the learning process it
generates for the researcher constitutes a prerequisite for advanced
understanding.
Good case studies contain an element of narrative that may be difficult to
summarise into neat theories, formulae or general propositions (Rasmussen,
1995; Benhabib, 1990; Rouse, 1990; Roth, 1989).  This ‘thick’ and hard-to-
summarise narrative may be a sign that the study has uncovered a rich
‘problematic’ (Flyvbjerg, 2001).  Summarising case study into theories and
rules characterises the classical scientific paradigm but it is not part of reality.
Something essential can be lost when summarising into rules and theoretical
formulae – in the same way as the forest lost its diversity and hence its ability
to regenerate itself when it was scientifically standardised and abstracted.  By
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narrative is allowed to unfold from the diverse, complex and at times
conflicting stories from the documents, people and other evidence of the study.
In being aware of the minutiae, one gains an understanding of the issues under
study that cannot be obtained from maps, summaries, concepts or theoretical
formulae.  A case narrative would provide “far better access for policy
intervention than the present social science of variables” (Abbott, 1992, p79).
The case studies have been chosen because they provide a rich ‘problematic’.
They highlight government policy of ‘knowing at a distance’.  Knowing at a
distance lacks awareness of local issues of access, agency, authenticity,
authority and attitude.  Perceptions, symbols and myths at the grassroots arise
that can inhibit or facilitate development.  Hoselitz (1952/1995) refers to them
as ‘non-economic barriers to economic development’ (p17).  The issues
introduced through the case studies in this and the next chapter will be further
explored in Chapter Five from a complexity and action research perspective.
TOP-DOWN APPROACH
The Silicon Valley Model
The role model for the top-down approach and the next stage of global
economic prosperity and technological innovation has been derived from Santa
Clara County, California in the United States.  Dubbed ‘Silicon Valley’,
government representatives around the world have travelled to study the secrets
of its achievements (Brown and Duguid, 2002; Similor, Kozmetsky and
Gibson, 1988).  Research focus has concentrated on concrete variables which a
government can manipulate using its authority and agency.  The arising model
has followed the formula laid down by German scientific forestry.  That is,
focus has been on aspects fiscally important to government.  Aspects yielding
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have included the environment and human interaction.  All other variables have
been assumed to be constant and development is also assumed to be linear.
Replication of the Silicon Valley model has ranged from science parks (e.g.
Hsinchu in Taiwan) to science cities (e.g. Akademgorodok in Siberia) (Castells
and Hall 1994; Harris, 1993).  The model has had different emphases at
different times - a pole model or agglomeration model (March Chordà, 1996).
The pole model’s priority develops hard infrastructure such as transport, water,
communications and research centres, while the agglomeration model’s
priority develops soft infrastructure (Brotichie, Batty, Blakely, Hall and
Newton, 1995) such as formal and informal people networks, cultural and
economic practices of the local region.
It would be appropriate at this point to briefly relate Silicon Valley’s story, the
inspiration for so much policy research, formulation and implementation.
Silicon Valley’s story is a paraphrase from a number of sources, as are the case
studies that follow.
Silicon Valley
Silicon Valley, situated in Santa Clara County is a 70 kilometres by 15
kilometres (10 miles by 40 miles) strip in the peninsula south of San
Francisco, stretching from Palo Alto to the southern suburbs of San
Jose.  The phenomenon that is Silicon Valley grew from the personal
involvement of Frederick Terman, Professor of Radio Engineering at
Stanford University.  He used his connections, influence and even his
own money to encourage his best students to start up electronics firms
in the 1920s and 1930s.  Some of these students included Charles
Litton, who founded Litton Engineering Laboratories in 1928, and
William Hewlett and David Packard, who founded Hewlett-Packard.
The need for electronic devices to fight the Second World War II saw
large contracts awarded for the development of high-risk technology.
Further momentum was supplied by William Shockley, co-founder of
the transistor in 1947 with a team at Bell Laboratories in New Jersey.
In 1955 Shockley Semiconductors Laboratory in Mountain View near
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electronics graduates, among them Robert Noyce, co-inventor of the
integrated circuit in 1957.  Shockley’s difficult personality and refusal
to work with silicon transistors saw his eight young engineers leave
Shockley to found Fairchild Semiconductors.  Robert Noyce, who
worked at Fairchild, is credited with inventing the integrated circuit
and planar process, the critical manufacturing technology required to
produce Information Communications (ICs).  Fairchild attracted the
best talent in electronics but also saw its talent leave to set up other
firms. Former Fairchild engineers had created ten new firms by 1965
(Oakey, 1984).  Fairchild thus became the major mechanism for
technological diffusion in the area as its engineers came and then left
to set up their own companies.  About half of the eighty-five major
semiconductor firms in America are direct or indirect spin-offs from
Fairchild (Saxenian, 1990).  Added to these dynamics, the Cold War
and the American aerospace programme created military demand for
electronic devices during the 50s and 60s (Markusen, Hall, Campbell
& Deitrick, 1991).  Second sourcing and technology sharing by
military departments to ensure timely provision of the required
devices created technology diffusion among firms and a lack of
proprietary control over the innovations.  The Department of
Defence’s requirement that technology be diffused to the public unless
they were top secret made possible the diffusion of technological
breakthroughs among firms and provided necessary capital for high-
risk development.  The open, versatile, entrepreneurial and
networking culture of Silicon Valley also enabled firms to take
advantage of the conditions provided by the military.  The informal
social networks formed by engineers were maintained as they changed
their jobs or set up their own companies in search of better
opportunities and research challenges.  Venture capital for new start-
ups was also supplied through these networks as those who had
established themselves invested in the next wave of technological
innovations (Saxenian, 1993).
At the local (micro) level, Terman’s goal was to help his students and to
diffuse research and development results in the industrial world.  His personal
financial assistance (cooperation) to enable former students to set up their own
firms and market their research propelled their efforts to an industrial (meso)
level.  Government contracts (macro level) for technology to fight the Cold
War were awarded with stipulations to diffuse the results to other firms
(cooperation).  Feedback and cooperation at all three levels saw the creation of
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This has subsequently inspired extensive research into the relationship between
innovation, technology, creativity, geography and economics.  Research
analysis within the current paradigm initially sought technical explanations
with ‘either/or’ categorisations, as noted by Sassen (2002).  Emphasis has then
changed in an effort to better capture explanations that best describe Silicon
Valley’s success.  The trend of this research is briefly discussed below.
In the 1970s, the research focus of the model was on bricks-and-mortar issues
such as proximal physical location near a university and associated site
improvements, rail and road access, subsidies and tax abatements (Plosila,
2004).  In the 1980s, the model became more entrepreneurial.  Its
characteristics were risk-focused, on equity, seed venture and working capital
programs and the institution of state development agencies (Atkinson, 1993;
Eisinger, 1988).  In the 1990s, location-specific factors such as location of the
science park/science city were highlighted (Heßler, 2004; Saxenian, 1993,
1991, 1989).
Each revision of the model has gradually incorporated human interaction and
activity as critical factors and features necessary to create the phenomenon that
is Silicon Valley (Heßler, 2004; Aoki and Takizawa, 2002; Cook and Joseph,
2001).  Some of these factors include: tolerance of failure, risk-seeking,
reinvestment in the region, enthusiasm for change, obsession with the product,
collaboration, variety, “anybody can play” (Economist, 1997).  The model now
includes a faith in entrepreneurialism, a critical role played by research
universities, a supply of highly qualified researchers, a role for venture capital,
benefits from firms co-locating and free market participation with limited
government intervention (Cook and Joseph, 2001; Delbecq and Weiss, 2000).
However, the model still conforms to classical scientific parameters in that it is
linear, concentrates on technical capabilities, assumes non-important variables
to be constant, focuses on causal issues in an ‘either/or’ categorisation and does
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Governments in developed and developing countries have used variations of
the model to plant their version of Silicon Valley.  This has continued in the
latter half of the twentieth century and into the twenty-first century with
countries in Asia, most notably Malaysia (Ramasamy, Chakrabarty and Cheah,
2004), the Philippines (MacDonald and Joseph, 2001) and China (MacDonald
and Deng, 2003) now following suit.  This is despite the lack of appreciable
outcome in previous examples around the world (Massey, Quintas and Wield,
1992; Minshall, 1983).  While there has been a generation of jobs and
technology development in some instances (Joseph, 1994), another Silicon
Valley has not emerged from such development (Quintas, Wield and Massey,
1992).  It would appear that as with the model of the scientific forest, it has
been so with the Silicon Valley model, the environment and human interaction
have intervened to prevent this from being realised.
However, governments still persist with the model, as demonstrated by twenty-
first century attempts in Asia.  The reason for this may lie in the assumptions
undergirding the model, the symbolism of the model (Cook and Joseph, 2001)
and the telepistemology of knowledge (Goldberg, 2000) rather than the model
itself.  The Silicon Valley model epitomises belief in technology to expand
what people can do and create possibilities where none previously existed
(Dickson, 1974).  The use of the Silicon Valley model can be seen by the
population as a real attempt on the part of government to solve practical
problems (Perrow, 1967).  Such powerful action by government to implement
the Silicon Valley model in its society symbolises success, power and
confidence (Winter, 1973).  Technology, symbolised by the Silicon Valley
model, comes to represent the means by which control is exercised by
government to manage uncertainty (Kipnis, 1990) and achieve practical
outcomes (Ortega y Gasset, 1972).
The Silicon Valley model has the same weakness as the model of the scientific
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flora, fauna and plant life to produce a complex system of symbiosis which
kept the soil fertile and the trees vigorous.  The monoculture of the scientific
forest cleared away this interaction, and saw the soil lose its fertility in one
planting cycle.  To counteract this, the scientific forest required substantial
artificial input to create and maintain the diversity that maintained soil nutrition
(Scott, 1998).  As with the scientific forest, research into the Silicon Valley
model has worked to reintroduce the diversity of interaction and culture that
occurred with the original.
CASE STUDIES
The assumption that transplanting the Silicon Valley model would be a simple
cause-and-effect process is not necessarily the case.  It is, as Qvortrup (1994)
notes, “a process of interference among complex social systems” (p154).  This
‘interference’ manifests itself differently in the case studies.   The case studies
will be presented according to March Chordà’s (1996) differentiation of ‘pole’
model and ‘agglomeration’ model.  In the following case studies, examples of
the ‘pole’ model are Akademgorodok in Siberia; the Adelaide Multifunction
Polis in South Australia; Cartuja ’93, Spain; Bentley Technology Park in Perth,
Western Australia; Hsinchu Science-base Industrial Park in Taiwan and Oulu,
Finland.  Bangalore, India and the Japanese Technopolis Programme represent
the agglomeration model.
Pole Models
This model has made establishing hard infrastructure its priority with reliance
on strong financial support from the State.  The case studies demonstrating the
pole model were selected on the basis of the extent to which the human
dynamics interacted with the project.  The outcome of this human interaction
ranges from the project’s success to failure of any outcome where the project
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followed by discussion examining the extent of social processes and their
impact on the project’s development.
Akademgorodok, Siberia
Akademgorodok was an ambitious project undertaken by a
Communist Government in an attempt to keep Soviet technology on
par with the capitalist world.  This case study highlights how the
State ignored the local culture in which Akademgorodok was to be
planted.  In doing so, the State ensured that the new community
would be established in not just a hostile physical environment but a
hostile social one as well.
Akademgorodok, in Siberia, was established in 1964 and built on
functional lines.  It was separated into residential and science
institutes and university zones.  There was a zone for the various
scientific institutes such as the Academy of Sciences.  The new
Novosibirsk State University was built in the university zone,
together with the student dormitories.  The residential zone was
differentiated into three areas.  One comprised high-quality housing
with accompanying shops and leisure centres for distinguished
scientists and academics. Another provided apartment buildings for
middle-level scientists.  The last was for the manual and construction
workers of the research institutes. Akademgorodok was built as a
separate entity, forty minutes away from the nearest town,
Novosibirsk.  Transportation between the two communities was not
provided for in order to preserve the scientific and social integrity of
the Akademgorodok.  Funding for the town’s infrastructure and
scientists’ salaries came directly from Moscow.
It was built with the following list of goals:
1.  highly motivated and top quality scientists to engage in a free
and creative atmosphere;
2.  linkages between research institutes to set up complementary
research programmes and to share services and facilities;
3.  to set up research linkages between industry and research
institutes in the Soviet Union, including Siberia;
4.  exchanges and cooperation internationally and with other
institutions in the Soviet Union;
5.  local linkages between the research institutes and the
university;
6.  to recruit outstanding new researchers, keep senior
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The establishment of Akademgorodok followed early spatial analytical systems
(Weber, 1929/1909) which acknowledged the existence of industrial clustering.
Its differentiated science institutes and university zones conformed with Adam
Smith’s observation of labour specialisation (Blaug, 1985).  The community’s
goals appear to comply with Marshall’s analysis (1920/1890) that such
differentiation would lead to the development of a local pool of specialised
labour, increase networking and provide a maximum flow of ideas and
information.  Implicit in the structural layout of the community is the
assumption that this would provide an industrial setting which would see job-
matching opportunities for a graduate and science institute.  Search costs in
personnel recruitment would be reduced, thus maximising information and idea
flow.  It would create economies of scale and efficient technology transfer.
This theoretical notion is reflected in the goals set out for the community.
However, the above goals did not materialise.  Government initiative (macro
level) to institute high-tech industries was not met with corresponding
industrial (meso) and local (micro) enterprise because of the following
outcomes.  Firstly, the local authority of Novosibirsk was alienated when it
perceived that Akademgorodok was being built in such an exclusive fashion.  It
was hostile to the community’s presence.  In the eyes of the local authority, it
was a symbol of useless intelligentsia wasting good funding as well as being
seen as a Moscow implant.  It responded in petty ways such as allocating less
water than the city needed.  Since Akademgorodok was funded directly from
Moscow, bypassing Novosibirsk, cemented the hostility.  When the community
could not find assistance from Novosibirsk for infrastructure provision and
maintenance, the Academy of Sciences stepped in to take on the functions of a
local authority and de facto government for the community (Andrew, 2001;
Castells and Hall, 1994).  However, the alienation and isolation was not only at
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Fixated on secrecy and at the same time bureaucratically centralised and
departmentalised, the various research institutes did not communicate with
each other to establish networking or research linkages.  Such an organisational
culture does not inspire knowledge transfer because knowledge-creating
activities require an open, relaxed atmosphere in which trust is a key
component (Goh, 2002, Fukuyama, 1996).  The strongly hierarchical nature of
the research institutes with their separate ministries also reinforced this lack.
Such management practices influence the level of trust in an organisation.
When it can be seen that decisions are made openly, information is available
and accessible, collaboration and cooperation rise to the surface.  This is
regarded as tapping the ‘inexpressible’ within organisations (Baumard, 1999).
Additionally, as the scientists’ research was mainly theoretical and not linked
to any industrial application, technological diffusion was difficult (Castells and
Hall, 1994).
Research has shown that where an issue in a real-life situation needs to be
resolved, rules and regulations are set aside to resolve the problem efficiently
(Baumard, 1996a).  The knowledge required to solve the problem is modified
or created.  Dealing with a ‘real-life’ situation is complex and requires
integration of more than one area of expertise.  Interaction with other scientists
would have been necessary.  Since the research was theoretical, the scientists
confronted tasks that were well within their areas of expertise.  They could
easily execute the research without interacting with others.  The organisational
history and culture affected the way in which knowledge was integrated and
the way new knowledge was created (Barney, 1986).
In the mid 1960s, when the race to advance in communication technologies
began, ministry jealousies between the military, industry and Academy of
Sciences led to a policy of copying American technology (Di Maio, 2000;
Castells and Hall, 1994).  The knowledge-base that the different ministries had,
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did not allow re-examination or reinterpretation of that reality (Nonaka, 1994).
This attitude hindered Russian innovation in information communication
technologies, which until then was far superior and had allowed Russia to
launch Sputnik before the United States.
Akademgorodok’s infrastructures did not ensure the community’s success as a
technopole or regional development project.  The deliberate isolation from the
neighbouring town of Novosibirsk, the organisational processes of the Soviet
economy, the ministries and the Academy of Sciences together discouraged the
open and relaxed networking required for knowledge creation and
technological innovation.  A hostile social culture hindered the community’s
development on two levels. The first was the alienation of the local authority.
Secondly, the secretive culture of the different departments and institutes
hampered trust, retarding the formation of communities of practice and
corresponding creativity.  Such networking did not occur until Perestroika.
The launch of Perestroika in the early 1980s had repercussions in the material
environment.  It brought the subsequent demise of the Soviet regime and saw
state funding to the Akademgorodok community reduced to one-fifth of its
previous levels.  Salaries fell, goods were no longer subsidised and Russia’s
new capitalist environment tempted students to go elsewhere to try their hand
at making money.  Postgraduate student numbers dropped by 40 per cent and
academic staff numbers fell by one quarter in the early 1990s.  The situation
was such that in the early 1990s a food programme was launched in the
community to help feed the population (Andrew, 2001).
During the 1990s, research and business merged as the scientific community
found ways to supplement their incomes (Jones, 1999; Newman, 1992).  Pure
research changed to applied research.  Bypassing the Academy’s controls,
scientists formed cooperatives to sell their consulting services, instruments and
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institutions.  In throwing off institutional controls, the scientists allowed
themselves to be more authentic.  Trust and interdependence began to develop.
Personal values, such as perseverance, flexibility, courage, humility,
carefulness, thoroughness and open-mindedness (Aristotle) were free to
mature.  The creativity sought by the Communist Government began to appear.
The Akademgorodok community, with the advent of Perestroika, began to
develop social capital – structurally, relationally and cognitively.  The
structural dimension relates to individual ability to make connections with
others in the community.  These connections “constitute information channels
that reduce the amount of time and investment required to gather information”
(Nahapiet and Ghoshal, 1998, p252).  Nahapiet and Ghoshal (1998) suggest
that obligations, trust, norms and identification comprise the relational
dimension.  ‘Obligations’ refer to mutual reciprocity.  ‘Trust’ is the
predictability of an individual’s actions in a situation.  ‘Norms’ is the standards
of behaviour that members are willing to abide by.  ‘Identification’ is the
process by which individuals see themselves as part of the group.  Sharing
databases and other repositories develops mutual trust and obligation. It also
allows members to evaluate individual contributions to the greater community
and their willingness to share knowledge artefacts.
However, the scientists to do so were generally in their thirties. This highlights
Kuhn’s (1962) observation that young scientists not so deeply indoctrinated
into the accepted ways of doing, are more likely to step out into the unknown.
Some set up their own software companies.  The quality of their research has
earned Akademgorodok the nickname of ‘Silicon Taiga’ (Wagstyl, 2001;
Jones, 1999; MacWilliams, 1999).  Perestroika, coupled with the demise of the
Soviet Union, has reawakened vision and hope.  Research and industry are
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Adelaide Multi-Function Polis (MFP), South Australia
The Adelaide Multi-Function Polis was Australia’s most controversial
foray into regional development during the 1980. It used an
interventionist top-down, innovation-driven approach.
The concept of the Multi-Function Polis began in January 1987 at an
Australia-Japan ministerial committee meeting.  A prototype for cities
of the twenty-first century, it would combine sunrise industries such as
information technology, biotechnology and health sciences with
lifestyle activities such as leisure, conventions, resorts and tourism.
It was decided that the MFP would be located in South Australia after
the Australian Federal Government initiated a tender process in
which the various state governments made a bid for the MFP to be
located in their state. While the whole of Adelaide, South Australia’s
capital, had been nominated as the MFP, a specific site located at
Gillman and Dry Creek, 12 kilometres north of the city, was the
designated site for the development.  Adelaide’s Technology Park and
University of South Australia would flank its eastern side.  The
submarine plant at Osborn and Port Adelaide would be on its west.
Gillman site had contaminated areas as well as mangrove stands and
important fish-breeding grounds.  The technology generated by
industry at the MFP would showcase to the world its ability to reclaim
the contaminated land.
The concept of the MFP was vague.  At various times the Japanese
and Australian governments had differing ideas about what the MFP
was meant to be.  At one stage, Japan’s Ministry of International
Trade and Industry (MITI), considered creating a futuristic high-tech
city combining ongoing adult education and high-tech industries with
a resort lifestyle.  This appeared to be a reworking of MITI’s earlier
“Silver Columbus” scheme which planned to export older Japanese to
retirement colonies overseas to relieve population pressure in Japan.
The Australian government merely focussed on the high-tech and
high-tech industry aspect of the MFP.  The Japanese government
considered the MFP to be a government-funded project, while the
Australian government saw it as privately funded and privately driven.
Japan and Australia’s differing approaches to developing the project,
combined with limited publicity and consultation with the Australian
public saw the project gradually bog down in bad press, rising
grassroots hostility in Australia and government slippage.  By 1996,
support and political will in Australia had waned.  The MFP was a
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The Adelaide Multifunction Polis is an example of development proposed at
government (macro) level. It was opposed at community (micro) level due to
an historical event and the perceptions, symbolism and myths that proceeded
from it.  From 1987 to 1990 the concept of the MFP remained essentially at the
diplomatic and policy making level of the Australian Federal Government.
Even when the concept was announced, no one outside the Federal bureaucracy
had a clear idea about the development.  Such was the lack of disclosure and
public consultation that various comments along the following vein were
made: the MFP “has been undermined by the way the (Federal) government
attempted to engineer a special relationship with Japan, first by endorsing the
1987 Japanese proposal to build a new city in Australia and then by pursuing
negotiations over a period of three years without any broad basis of public
support” (McCormack, 1990, p8).
Reporting to the South Australian State Government, when the Federal
Government had decided to locate the MFP in South Australia, consultant
Arthur D. Little International said that “the MFP suffers from a weak public
image at present because, while its fundamental purpose and objectives may be
understood by a small group of public policy makers, there is insufficient
understanding of its role among the wider business community and the public”
(Little, 1992, p62).  This lack of understanding culminated in the federal
opposition declaring its lack of support for the project a week before the
Australian federal election (Hamnett, 1995; Castells and Hall, 1994;
McCormack, 1991a, 1991b, Synnott and Jones, 1990).
This “turnaround caused a major uproar, with allegations that it was racially
inspired” (Bolt, 1990, p4). Additionally, ignorance of Japanese culture and
language together with grassroots concern about Japanese investment in
Australia, the creation of an ‘elite’ community and suspicion of the Japanese
from World War II was an intangible but still somewhat pervasive factor active
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exchanges (Parker, 1998; McCormack, 1991a, 1991b; Winchester and
Chalkley, 1990).
Another phenomenon, highlighted in a range of literatures, also hindered
progress on the MFP.  This phenomenon is called “stickiness”.  There are three
types of stickiness that can bring regional and developmental change to
unsatisfactory conclusions at any time during the life of the project.  They are:
•  a causal ambiguity, which is a lack of understanding of how the
elements of a task or process interact or are understood (Lippman &
Rumlet, 1982);
•  lack of absorptive capacity of recipients, being an inability to absorb
new knowledge as a result of their pre-existing knowledge (Cohen &
Levinthal, 1990);
•  an arduous relationship between source and recipient in which the
nature of the relationship between the two parties affects the exchange
of knowledge (Nonaka, 1994).
Ambiguity about the MFP and persistent adverse perceptions about the
Japanese government’s plans (Parker, 1998), hindered the MFP from becoming
reality.  At work on the Australian side was the quality of “stickiness” - all
three kinds.  The Federal Government’s lack of clear information to the
Australian public and the South Australian State Government about the plans
and the part that would be played by the Japanese Government matched the
quality of stickiness of causal ambiguity.  Undercurrent individual and
collective memories of World War II activated the stickiness of a lack of
absorptive capacity in the Australian public, who found further Japanese
expansion of its already extensive activities in Australia difficult to accept.
Politicians too young to have fought the war or to have lived through it
expressed vehement opposition (Burton, Cleary and Hartcher, 1990; Synnott
and Jones, 1990).  This mindset would have prevented the public and leading
political figures from absorbing any new knowledge about the MFP concept.
The third quality of stickiness was also exhibited - the lack of mutual cultural
awareness between two actors facing each other in a situation of change.
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interacted with little cross-cultural awareness by either side.  The MFP was
likely to remain just a concept while understanding and tacit responses were
stuck in these intangible ways (Szulanski, 1996; von Hippel, 1998; 1994).
The Australian side saw the project as a privately financed scheme. This
contrasted with the Japanese approach, which was based on “transcending
short-term opportunity, teasing narrow interest into a fully developed profit and
non-profit enterprise of high visibility for Australians and the international
community.  It means having a place and a plan, and both require taking a dare
on the future.  Only governments, in full consultation with their electorates, are
in a position to make that kind of commitment” (Hamilton, 1991, p120).
The phenomenon of stickiness was also complicated by a lack of trust of the
Japanese.  This arose from Australian encounters of brutality by Japanese
soldiers during World War II (Henderson, 1990; Grigson, 1989).  Flores and
Solomon (1998) consider that two kinds of trust operate in knowing: basic trust
and mature trust.  Basic trust is defined as a taken-for-granted sense of physical
and emotional security.  We grow up trusting the knowledge of significant
carers (for example, parents and teachers).  ‘Basic trust’ operates in the
background and is unexamined.  It has no room for distrust and can be
shattered by acts of betrayal or violence.  Japanese soldiers’ brutality during
World War II may well have shattered this basic trust.
‘Mature trust’, however, is sufficiently sophisticated to countenance and
accommodate distrust.  Mature trust encompasses the ability to articulate and
reflect upon the associated risks and vulnerabilities of the real world.  Mature
trust is generated by the explicit and implicit understandings, promises,
expectations, demands and dependencies in a relationship.  Only through active
and dynamic interaction can basic trust become mature trust.  Australian
politicians and diplomats who had active interaction with their Japanese
counterparts had the opportunity to move beyond basic (dis)trust to mature
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people and institutions only through interaction.  When the individual comes to
know which people and institutions can be trusted about what, trust becomes
mutual and routine, and recedes into the background.  However, it is not static
and cannot be taken for granted.  Mature trust is a relationship requiring
constant renewal and renegotiation that may be more implicit than explicit.
The evolution of basic trust to mature trust suggests a developmental growth
process.  To repair shattered trust also then requires active cultivation.  Since
the average Australian politician and citizen had no opportunity to actively
engage with their Japanese counterparts on a regular basis, there was no
opportunity to replace memories of shattered trust with a different experience.
Stickiness and distrust of the Japanese provided a backdrop that was not
enhanced by the Federal Government’s modus operandi.  If the Australian
Federal Government was in full consultation with its electorates, it would have
known that regional policy must be seen by the community to be a building
process or continuous conversation (Cooke and Morgan, 1998; Amin and
Thrift, 1995, 1994).  In taking the lead role in the early stages of creation and
institutionalisation of the concept, by starting such a development from ground
zero, the Federal Government needed to engage the bottom-up process
(Malmberg and Maskell, 2002; Markusen, 1999; Bergman, and Feser, 1999).
Engaging the bottom-up process would have built a geographically defined
cluster within the community at corporate and individual level, brought
together by the ‘primary product’ – the MFP (NUTEK, 1991).  This tack would
have produced a ‘managing unifier’ rather than a ‘managing communicator’, to
have a dialogue rather than a monologue.  The Federal Government also
needed to emphasise the synthesis of traditionally separate policy fields to form
a more systemic, holistic approach to regional development.  This approach
would have recognised inter-level connectivities as policy objectives to be
worked out in a cooperative dialogue involving a wide variety of actors and
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The top-down approach by the Federal Government to set up the MFP failed to
gain the support of the Australian public.  The secretiveness, lack of
information released to the public, the building of the MFP on a contaminated
site close to mangroves that were important fish-breeding grounds, no clear
idea of the functions of the MFP, together with racist sentiment carried over
from World War II (Yencken, 1989) and extensive Japanese ownership of
properties on Queensland’s Gold Coast, created a hostile groundswell (Parker,
1998).  Since there was no ownership by the Australian public, the MFP
remained an idea essentially in the minds of federal government bureaucrats.
Cartuja ‘93, Seville, Spain
The Cartuja ’93 project is an example of high-tech industry being
used to revitalise and modernise an historical city, in this case,
Seville.  It highlights what underlying motives and ambitions can do in
development when combined with power.
In 1988 the regional government of Andalucía conceived of the
Cartuja’93 project to utilise the infrastructure that would be available
after the Expo ’92 World Fair in Seville.  It cost roughly US$10
billion and included:
•  a 500 kilometre (300mile) high-speed train linking Madrid and
Seville in three hours;
•  a new freeway between Madrid, Seville and the eastern
Mediterranean coast through inland Andalucía, creating a direct
link with the European freeway network across inland Spain and
along the Mediterranean;
•  doubling the capacity of the airports in Seville and Málaga;
•  improving the telecommunications system by digitalisation of the
network linking the eight provincial Andalucían capitals;
•  building a teleport near Seville and connecting the teleport with the
Expo ’92 site by three optic fibre rings.
Over two years, a team of academics from the US, Seville, Málaga
and Madrid designed a project to create an innovative milieu in
Seville.  It was adopted by the national government public
corporation, Sociedad Estatal Expo ’92, the Andalucían regional
government development agency, Instituto de Fomento de Andalucía,
the Spanish Government and the President of Andalucía. The project
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•  Defined an R&D milieu focusing on telecommunications,
microelectronics, biotechnology, renewable energies,
environmental technologies, computer software, industrial
automation, food research, new materials and cultural industries;
•  Included six research centres from the National Scientific Research
Centre, ten centres from the Andalucían Research Programme and
the University of Seville’s Engineering Schools in locating in
Cartuja to create the character of a scientific-technological milieu;
•  Incorporated a programme to attract private firm R&D centres
with financial incentives, low-rent leases, up-to-date infrastructure,
housing and school support, preferential agreements as suppliers
of the ’92 World Fair and the Seville lifestyle;
•  Transferred the University of Seville’s engineering school to
Cartuja;
•  Created organisational linkages between Cartujan R&D centres
and Andalucían firms, established a centre for technological
diffusion and advice run by the regional development agency;
•  Established technology transfer centres between European and
international institutions for technology transfer to the Third
World; and
•  Provided for a public corporation in which the Spanish
Government and City of Seville partnered to manage Cartuja.  This
corporation was modelled on the British New Town Development
Corporation.
Cartuja ’93 exemplifies interaction between government (macro), industry
(meso) and community (micro) levels but disagreement on knowledge and
values.  Underlying the proposal to create an innovative milieu by bringing
together an agglomeration of R&D centres and training institutes on the
World Expo ’92 site were political aims and ideologies.  While the
Spanish centrist Government was in power, Expo ’92 was to be a
celebration of the Iberian-American community, an emphasis which held a
yearning for the power of a long-lost colonial empire.  When the socialist
Government was elected in 1982, inheriting the Expo ‘92 project from the
centrist Government, it set out the change the emphasis.  Expo’92 became
an opportunity to establish new economic and technological links with
South America, as opposed to the previous cultural approach; to showcase
Spain to the world; and to rebuild the communications infrastructure in
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backwater (Castells and Hall, 1994).  Cartuja ’93 was born when it became
obvious that Andalucía required something more to push the economic
growth already happening, a growth made possible by the improved
transport and telecommunications infrastructure.
A multidisciplinary team from the Universities of Seville and Berkeley,
California headed by Peter Hall and Manuel Castells was commissioned in
1988 to design a project to redevelop the Expo assets.  Working under the
name of PINTA (Research Project for New Technology in Andalucía) the team
detailed a strategy highlighting the role of science and technology in regional
economic development.  The site would encompass research and development,
as well as social, cultural and leisure activities (Cartuja ’93, 2004).  The
Andalucían regional government’s disclosure of this strategy sparked a drama
among the parties involved in its organisation.  Politics and real estate
speculation overtook the Cartuja ’93 project.  The politics fought at local,
regional and national levels were along the lines of political persuasion and the
private agendas of office holders who wished to be seen to be personally
contributing to Andalucía’s economic well-being.  The local government’s
presumption of the regional government’s jurisdiction effectively derailed the
process.  It opened a contest only resolved by court action.  Real estate
speculation from World Fair organisers and the national government arose
from the need to recoup infrastructure expenditure as quickly as possible when
Spain’s economic climate took a downturn in 1992 (Castells and Hall, 1994).
The Mayor of Seville, a conservative wishing to be independent of the socialist
regional government, proposed an alternative development - a techno-cultural
park emphasising amusement and leisure over research and training.  It was a
proposal with popular support as it promised a large number of unskilled jobs
for those who would be without work once construction on the public works
for the World Fair was finished.  It also blended in with Andalucían culture and
Seville’s tradition of celebrations and amusements (Castells and Hall, 1994).
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relief to the community.  While a number of prominent firms such as Lucent
Technologies expressed interest at locating in Cartuja, personal politicking saw
the project eventually bog down in red tape.
The politicking by various individuals during the project demonstrates that an
individual’s values affect what one does.  It also highlights the link between
knowledge and values.  Values, as previously discussed, include the concepts
of intellectual virtue, responsibility and ‘personal care-abouts’ (Stafford, 2001).
Since the various individuals involved held different values, Cartuja, the
project, suffered somewhat as a result.  Uncoordinated values can sink a
project, as they nearly did with Cartuja ‘93.
Cartuja ’93 did not emerge until 1999 (Vazquez-Barquero and Carrillo, 2004).
The appointment of a new chief of the Cartuja ’93 directorate saw the project
regain its original vision of technology-led development.  By 2000, occupation
of the Technopolis of Cartuja ’93 reached eighty percent (Benítez Alonso,
2000).  It has been an exercise of development at national and regional
government levels.  Private enterprise involvement has been only as tenants on
the former Expo ’92 site.  It has remained solely a top-down project driven by
those demonstrating their use of power in development.  There has been no
attempt to engage the local community, only multinational firms.  The project
finally appears to be taking its first steps to becoming a fully functional
industrial park.
Western Australian Technology Park (WATP)
The Western Australian Technology Park (WATP) in Perth, Western
Australia, is located near Curtin University in the suburb of Bentley.
Part of the reason that it was located near Curtin University and not
near The University of Western Australia, which has an established
reputation in engineering, was the availability of land near Curtin
University.  The University of Western Australia, Perth’s oldest and
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Stirling Highway on one side and by the Swan River on the fourth
side.  WATP is an example of a model planted according to the rules
and theories formulated by the experts.
An initiative of the Western Australian State Government, WATP is
set on land originally covering 32 hectares opposite Curtin
University of Technology.  This was increased to 42 hectares in 1999
to accommodate more firms on the park.  While supportive of the
development, Curtin was not involved in its establishment.  Since its
founding in 1985, a technical college, two State Government
research-based departments and related social facilities have been
added to the precinct.
During the 1990s the number of firms based at the Park increased
from 25 to over 80, employing 2,500 people.  Approximately 20% of
people employed at the Park are engaged in research and
development activities. The majority of organisations in the Park
export their products and services. The key industry groups at the
Park are resources/energy 25%, information technology 28%,
environment/pharmaceuticals 10% and services 21%.
The Park is administered by the Department of Industry and
Resources under the provisions of the Industry and Technology
Development Act 1998.
The rationale for establishing science parks around the world has been varied.
Reasons range from technological development, regional development, to
encourage technology transfer from universities to industry, real estate
development and political prestige.  Science parks may encompass the
functions of small business incubators to increase enterprise development of
new firms by providing low-cost rental, services and a forum to assist new
businesses; be research parks with interaction between academics, researchers
and businesses to encourage formation and growth of knowledge-based
industries or business parks-cum-industrial estates which have manufacturing,
assembly, sales and other office-based activities with some knowledge transfer
(Phillimore and Joseph, 2003).
In Australia, the different state governments’ rationale for creating science
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one of four technology parks in Australia.  It is part of a coordinated
programme, ‘Technology Australia’, launched in 2002 as a partnership
between the Australian Federal Government and respective State Governments.
Its purpose is to promote technology-based businesses and research linkages
between the private sector, universities and public research agencies.  The
other three parks are Australian Technology Park (ATP) in Sydney, La Trobe
Research and Development Park in Melbourne and Technology Park South
Australia (TPSA) in Adelaide. The parks were established to promote
Australian IT companies’ export capabilities, attract inbound investment in
those IT companies and build alliances and linkages between Australian and
international IT companies, at home and abroad.  ‘Technology Australia’ aims
to deliver a coordinated nationwide approach to Australia’s participation at
major international and national ICT events to promote industry development,
trade and investment (Australian Trade Commision, 2004).
WATP’s gradual growth reflects Australia’s national and state governments’
approach of responsibility for providing the policy for development but leaving
its advancement to the community and private sector.  It highlights the
governments’ stance not take the lead role in development but through policy,
provide favourable circumstances for such development (Austrade, 2004).
Situated opposite Curtin University, the firms have made linkages with the
University and with each other (Phillimore, Altham and Coggin, 1998),
creating a flow of information and knowledge.  While WATP does not boast
any large international firms located in the park, the number of companies has
grown over the last decade.  Additionally, the majority of the firms in the park
export their products and services (Technology Park Website, 2004).  In this
sense, WATP has fulfilled the objectives of a science park as outlined by
Massey, Quintas and Wield (1992), who list these objectives as economic
development, local benefits and transfer of technology.  The WATP has not
produced any earth shattering success in economic growth, part of Massey,
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the WATP is twenty years old.  Silicon Valley did not take the world by storm
until thirty years after its original creation at Stanford University Industrial
Park.  It may be that a necessary period of time needs to elapse before results
can be seen.
For example, in Western Australia, scientists predicted the problem of salinity
on farming land when the bush was being cleared for farming.  Politicians and
farmers laughed at this prediction when it failed to take place.  However the
problem of salinity due to excessive land clearing is here, as predicted.  The
phenomenon ‘merely’ took fifty years to eventuate (or three generations of
farming) (Beresford, Bekle, Phillips and Mulcock, 2004).  In the case of the
WATP, it may just be a matter of time.  It may also be that as it was formulated
according to context-independent rules and theories, the park has remained
‘soulless’, despite linkages with Curtin University next-door.  Bourdieu
(1977), in studying ‘virtuoso social actors’, noted that their expertise is not
bound in rules, theories and formulae but in intimate experience with
thousands of cases and their ability to discriminate between situations with
their nuances of meaning.  Nietzsche (1974), in speaking about science,
observed that “one should not divest existence of its rich ambiguity” (p335,
§373) [emphasis in original].  Perhaps in planting a standardised and abstracted
model, something essential that could not be distilled as theoretical formulae
was removed (Flyvbjerg, 2001) and it has remained that way.
Hsinchu Science-based Industrial Park (HSIP), Taiwan
Hsinchu Science-based Industrial Park (HSIP) is also a government
initiated project.  The Taiwanese Government, in contrast to the
Western Australian and Australian Governments’ hands-off
approach, has aggressively pursued high-tech development. The
development reflects an initiative to recreate the creative
communities of practice that were responsible for the technical
innovation in Silicon Valley.
Located on the west coast of Taiwan, it is 70 kilometres (40 miles)
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Hsinchu City.  It was one of the least industrialised areas of the
western section of Taiwan Island. Planned by the National
Government in 1978, it began operation in 1980. Covering 2,100
hectares (5,189 acres), it includes industrial, residential, research
zones and public utilities.  In 1997 the National Government
increased the area of Hsinchu by releasing two areas of 118 and 353
hectares for further expansion of the Park’s periphery.  The Park is
administered by the Divisions of Hsinchu Science Industrial Park
Administration (DHSIPA).  HSIP boasts state-of-the-art
infrastructure (NT$244.42 billion spent in infrastructure) and high-
tech services, such as public and private laboratories, high-speed
information and audio environments, world standard conference
rooms, direct export-oriented warehousing and local government-
supported services such as adequate water and electricity.  The
National Government has also concentrated on creating comfortable
living conditions by providing bilingual education (Chinese and
English), community entertainment and shopping complexes.
 The National Government, through the National Science Council,
established six research laboratories in HSIP at various times: the
Precision Instrument Development Centre in 1974; the Synchrotron
Radiation Research Centre in 1986; the National Nano Device
Laboratories in 1988; the National Space Programme Office in
1991; the National Centre for High-Performance Computing in
1993; and the National Chip Implementation Centre in 1997.
The Industrial Technology Research Institute (ITRI) oversees
development of Hsinchu Park.  It is responsible for overseeing the
incubation of new high-tech firms and the generation of knowledge
innovation together with the National Tsing Hua University and the
National Chiao Tung University.  The DHSIPA provides the Park’s
companies with a one-stop shop service. This includes business
services, investment services, labour-seeking assistance,
construction planning, land development, information networks and
other public services.  This one-stop operation eliminates cross-
administrative applications and development issues.  Firms locating
in the Park enjoy a number of tax incentives. These include no
import duties on machinery, raw materials, fuel, supplies or semi-
finished products imported by a Park enterprise for its own use; no
export tax on goods exported by a Park firm; a five year exemption
on sales tax.  These tax incentives apply to local and international
firms in the Park.  In addition, the DHSIPA also provides grants for
innovative technological R&D activities by Park firms and research
institutes.  The DHSIPA has linked the six national research
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train technical employees in selected industries as well as general
technical training.
In the establishment of the HSIP, the Taiwanese Government (macro level)
recruited individuals from Silicon Valley firms (meso level) to develop the
innovative networks characteristic of Silicon Valley.  However, the values of
the local community (micro level) appear to be at odds with those transplanted
from the Valley.
The Taiwanese Government, besides investing in hard infrastructure in HSIP,
has also concentrated on developing the networking links that characterised
Silicon Valley (Ku, Liau and Hsing, 2005).  To create that matrix, the
Taiwanese Government recruited expatriate Taiwanese and Chinese Americans
who worked in Silicon Valley in firms such as Honeywell, Fairchild and IBM.
By recruiting expatriates and Chinese Americans, the Taiwanese Government
created a matrix that could identify with the local community and develop
common interests through a shared cultural heritage (Hu, Lin and Chang, 2005;
Porter, 1998).  The networks that these people brought with them created
linkages, that in 1987 were directly responsible for international investment in
one-quarter of the seventy firms in Hsinchu (Castells and Hall, 1994).
To maintain this networking, the DHSIPA provides information about existing
networks so that newcomers can access the social and professional community.
Informal social functions such as book clubs and reunions act as networks that
provide information to acquire support, technology or information about new
work opportunities.  Over 20% of such networking involves colleagues and
foreign institutions, Silicon Valley being the main source.  Interfirm networks
within and outside the HSIP have created a cooperative technical network
which can see new semiconductors created and produced in the HSIP, and
tested and packaged by firms outside the HSIP with a twenty-four hour
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cooperative R&D union formed by 30% of the companies in the HSIP.  Bi-
weekly meetings about new high-tech products and further innovation are held,
with 55% attendance of member firms.  Finally, these networks enable
employees to be mobile, changing jobs on an average of two to three years
(Ku, Liau and Hsing, 2005).
Development of Hsinchu Park appears to have followed Porter’s (1990) model
of spatial agglomeration of high-tech firms in industrial clusters which
emphasised quality interactions between research institutes and high-tech firms
in a specific area.  Porter (2000, 1998) identifies four drivers which maintain
this dynamic.  They are an availability of high-quality and specialised
innovation inputs such as highly trained scientists and engineers; domestic and
international demand for the cluster’s products and services; national and
regional incentives which protect and reward product innovation, constant local
rivalry and openness to international competition, and finally availability,
density and interconnectedness of vertically and horizontally related industries.
Each driver affects the cluster, which in turn, affects the individual driver.  This
effect is most concentrated when firms are clustered geographically together
(Furman, Porter and Stern, 2002).
While networking features prominently in the HSIP, Hu, Lin and Chang (2005)
note that the entrepreneurial, pioneering, risk-taking quality that characterises
Silicon Valley is somewhat absent in the HSIP workforce.  Their survey
revealed that employees do tend to change jobs frequently but the reasons are
mainly for more financial gain (56%).  A non-stimulating work environment
(15%) and working with innovative technology (9%) do not easily motivate
change of work place.  HSIP workers tend to follow a conventional career path
of working for well-established companies (70%) rather than start-ups (11%).
This lack of risk-taking evidences itself in the synergies of the networks in the
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rather than innovative interaction (Hu, Lin and Chang, 2005; Ku, Liau and
Hsing, 2005).
This unwillingness to risk innovation in personal lifestyle or company was
noted by Saxenian (1994) in her examination and explication of Silicon Valley
and Boston’s Route 128’s success.  According to Saxenian, Silicon Valley’s
young engineers and entrepreneurs came from distant places without family or
friends. This anonymity made it easier to take chances and risk failure.
Acceptance in this ‘frontier’ town of technology was gained by having a
reputation for doing excellent work.  Boston, by contrast, is a traditional
conservative society that is more family and community oriented, so less time
is spent socialising with fellow workers afterhours.  Seniority and executive
status symbols are more valued and while information is shared, it is more
closely guarded.
Taiwan’s culture and society more closely resembles Boston with its values of
the extended family, respect for elders, seniority and executive status symbols.
Such a culture precludes individuals from daring all because they can lose all
and “lose face” as a result.  In the case of Boston and Taiwan, tradition may
have an inhibiting effect on innovation.  Furthermore, Taiwanese culture is
more top-down, that is, the voice of the older individual overrides anything
said or done by someone younger, so creativity is more easily stifled.
Since China has begun modernising its economy, the HSIP now faces
competition from China offering low-cost efficient, manufacturing capacity.  In
cooperative ventures with Chinese ventures, Taiwanese firms are relocating
across the Taiwan Strait into China.  The HSIP has propelled Taiwan into the
global arena carving out a niche market in the production of electronic parts
offering process-improvement with efficient production.  Increased
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this advantage (Lai and Shyu, 2005).  To retain its lead, HSIP firms now need
to invest in research, development and new technology acquisitions.
Oulu, Finland
Oulu, Finland is an example of a small, isolated town that is
determined to remake itself so that it is a participant in today’s
global economy.  A top-down initiative, authorities have maintained
a consensual approach with the local community and businesses.
Consequently technological development’s ‘interference among
complex social systems’ has been minimal.
Situated near the northern edge of the Gulf of Bothnia on the Baltic
Sea, not far from the Artic Circle, Oulu’s prosperity since the
seventeenth century lay in the trade of pelts, salmon and tar.
However the downturn in this trade saw growing unemployment.  In
the 1950s, Oulu University was built. It has since grown to become
the second largest university in Finland, specialising in information
communication technologies.  Technopolis, one of Europe’s first
science parks, was established in 1982.  Nokia was the largest
employer in the park but other small to medium-sized companies
have established themselves in the park, all focusing on wireless
communication and the Internet.
The success of Technopolis led to the establishment of Medipolis in
1990 for companies specialising in medical technology and
biotechnology.  Medipolis, situated near Oulu Hospital, works in
close cooperation with the hospital, developing pharmaceuticals,
medical machinery, diagnostic equipment and healthcare software.
Attracted by these centres of knowledge and entrepreneurship, major
companies such as Hewlett-Packard, Siemens, Compaq, Cap Gemini
have set up offices in Technopolis. Johnson and Johnson and
Fibrogen Europe have established themselves in Medipolis.
The cooperation and shared vision between government (macro), industry
(meso) and the community (micro) have created a success story similar to that
of Silicon Valley.  Oulu’s beginnings were just as humble, like Silicon Valley.
At the turn of the twenty-first century, Oulu has grown from a trading village
to a city of approximately 100,000 people. The city’s decision to turn to
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California and Silicon Hills in Texas as the third IT region in the world with
regard to its IT infrastructure, access to venture capital, proximity to
universities and entrepreneurship (Nicolas, 1999).  The dedication of the city
council and national government to providing good educational and technical
infrastructure has paid off.  Like Stanford University in California, which
provided the matrix of engineers that began the phenomenon of Silicon Valley,
Oulu University graduates also form the matrix of innovators and
entrepreneurs in Technopolis.  Students find employment while still finishing
their degrees (Nicolas, 1999; Edmondson, 1995).  Oulu University has
provided Technopolis with its own internal network of people who have all
studied in the same area.
The Finns’ sociable nature has seen research and development become
increasingly based on teamwork rather than solitary scientific study.  Coupled
with their work ethic and loyalty to a company, the Finns regard work as a
challenge to discover new technology and as a form of play and socialisation.
Entrepreneurial but more corporate, Finnish IT workers may avoid the extreme
individualism charactering Silicon Valley, which results in “technostress” and
nouveau riche behaviour as a tension release mechanism (Saxenian, 1993,
1992, 1991, 1990, 1985).
Oulu’s strength lies in its open, inclusive and corporate-friendly
communication with stakeholders.  Cooperation is based on a wide network.
Entrepreneurs chair task forces with government representatives working as
administrative secretaries.  Oulu is guided by a ‘sub-region contract’ in which
goals, projects, funding and participating organisations are agreed for a fixed
period of time.  Principal stakeholders form a committee to coordinate various
teams responsible for implementing the goals and projects that have been
agreed to at the stakeholder participatory planning stage.  The clear goals and
cooperative policy process have generated a cooperative spirit.Chapter 3 Policy in Action – Top-Down Approach 130
Oulu’s aim is to promote high-tech industry but it also recognises enterprises
that do not fall within its high-tech strategies. While there is tension and
disagreement with regard to balancing the interests of those businesses not
included in its high-tech strategies, Oulu’s strength has been to take these
issues into consideration and work to reduce them (Sotarauta & Linnamaa,
1998).  In doing so, Oulu has utilised strategic planning that is future seeking,
not future defining, which is a goal-directed feature of classical planning
(Healey, 1992).  Critical pragmatism (that is, pragmatics with vision) is its
hallmark; whereby planning is not used as a technical problem-solving tool but
rather a means to question, shape attention and to organise (Forester, 1993,
1989).  Practically speaking, this approach provides a framework to
accommodate politics and policies.  Policymaking then becomes “the capacity
to define the nature of shared meanings; it is a never ending series of
communications and strategic moves by which various actors in loosely
coupled forums of public deliberation construct intersubjunctive meanings.
These meanings are continually translated into collective projects, plans,
actions, and artefacts, which become the issues in the next cycle of political
judgement and meaning constructions and so on” (Hoppe, 1993, p77).
Since there will always be incompatibilities between goals and strategies,
Oulu’s use of such a style of communication provides a means by which the
situation of a complex network may be read and the needs of the network
members may be seen.  A forum for mutual understanding is provided in which
the arguments of those involved may be understood and strategies of
organisations are reconciled to each other and the community as a whole.
Balancing the many interests enables cooperation.  Partnership then develops
in not one common strategy but between many strategies.  Here, strategic
planning is not a planning procedure but a tool to bring about strategic
awareness.  Strategic awareness then can be built into everyday issues so that
the future is not trampled by the issues of the moment but is a part of the
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There is an assumption that an appealing vision or a creative strategy can give
economic success and solve modern social and environmental problems.
Solutions, however, may be better found in high quality communicative
processes.  These include decision-making, policy-making, cooperation,
knowledge creation and so on.  Individuals who can network, negotiate and
understand different logic and goals become most important to creating high
quality communication (Sager, 1994; Fischer and Forester, 1993).  The test of a
good strategy is not whether it portrays future actions accurately and guides
many organisations but whether it enables inter-organisational learning and
adaptation and facilitates communication within and between organisations
(Sotarauta & Linnamaa, 1998).  Close-knit Finnish society, which cultivates
teamwork and reconciliation of organisational goals, has stood Oulu in good
stead to produce its current success as a contributor to world technological
innovation and competition.
Agglomeration Models
The agglomeration model, while establishing hard infrastructure, actively seeks
to build soft infrastructure by engaging the social and economic activities of
the local area to stimulate economic development.
Bangalore, India
Bangalore is India’s fourth largest city and the capital of Karnataka
in southern India.  Founded in the sixteenth century, it was a
weaving and trading centre under Mughal and Maratha rule.  The
British in 1807 founded a separate military town nearby which
became the major retirement community for senior officers.  It was
favoured for its cool climate, 3,000 feet above sea level, a relief from
the torrid climate of the coastal cities.  Bangalore’s colonial legacy
lies in its Victorian architecture, public parks, manicured polo and
cricket fields and whitewashed bungalows.  After independence,
Prime Minister Jawaharial Nehru chose it to become the centre for
India’s defence and scientific research.  For more than four decades,
India’s government invested heavily by building Bangalore’s civil
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has four universities and over 300 colleges, including polytechnic
schools, research and industrial training institutes.
Infosys City and International Technology Park Limited (ITPL) are
gated, self-contained techno-burbs located at the city outskirts.
Infosys City is the headquarters of Infosys, India’s leading software
company.  It is a 50 acre complex with 1.85 million square feet of
office space, 1.45 million square feet of production space, and 400
residential condominiums (Ashok, 1997; Ristelhueber,1997).  ITPL
is a 68 acre park located 18 kilometres from Bangalore’s city centre.
Built by Jurong, a Singaporean consortium, it has state-of-the-art
connectivity via a geostationary satellite for high-speed data transfer
and video conferencing, dial-up and internet connections.  It
includes office accommodation, residential living and production
spaces with twenty-four hour security. ITPL’s tenants focus on
computer software, biotechnology, electronics, telecommunications
and financial services (ITPL, 2002). Infosys City and ITPL provide
their own infrastructure: water, sewerage, power,
telecommunications, shuttle service, commercial space, training,
recreation and entertainment facilities.
Bangalore’s IT corridor stretches from Whitefield in the eastern
outskirts of the city through the suburban areas of Indiarangar,
Karamangala, Hosur Road and Jayanagaar.  It ends 20 miles from
the city in the southeastern techno-burb of Electronics City where
Infosys City is located.
The government (macro level), high-tech industries (meso level) and local
skilled workers (micro level) have cooperated to create financial and
technological success for Bangalore.  That industry, rather than government,
has supplied the necessary infrastructure, indicates issues in Indian society.
Bangalore’s main software industry exports during the 1980s were not
products, but people. They were software engineers and programmers who
went to work in the United States.  By 1990, India-born immigrants were 2.3
percent of all foreign-born residents and had the highest median household
income of any immigrant nationality (Stremlau, 1996).  Bangalore became
India’s software export capital when: Texas Instruments installed India’s first
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software technology park programme; and its promotion as an offshore
outsource centre to American software companies (Kurian, 1997).
Bangalore’s cool weather sets it apart from other Indian cities with a more
equatorial climate.  The British legacy of colonial grandeur and lifestyle can
only be experienced if one lives in the city’s IT corridor (Audirac, 2003).  This
lifestyle and infrastructure, together with government subsidies, qualified
labour, and a twelve hour difference between India and the US, has seen
multinationals such as IBM, Hewlett Packard, Motorola, Texas Instruments,
Oracle, 3M, Siemens and others set up offices in Bangalore.  These companies
are sited on self-contained complexes with modern telecommunications, water
and power infrastructure.  Bangalore itself however, suffers from poor urban
infrastructure and traffic jams (Audirac, 2003; Stremlau, 1996).
The presence of American corporations in India is more contentious among
Indians than the loss of computer industry jobs among Americans.  Indian
hostility to foreign firms dates back to the practices of the Dutch East India
Company in India, in the seventeenth century (Stremlau, 1996).  When India
was pursuing its import-substitution strategy from 1941 to 1991, its policy of
limiting foreign presence led to the departure of multinationals such as IBM
and Coca Cola.  Bangalore is caught in a dilemma.  The IT firms that helped
raise Bangalore’s profile in the information economy, threaten to relocate if
their taxes are raised or if traffic gridlock and infrastructure deficiencies are not
improved (Audirac, 2003).  New IT colonies may be seen as a way to alleviate
its infrastructure (Banerjee, 1996). However, Bangalore traditionally favours
the car over public transport (Bose, 1998). The result is a lack of road and air
transport upgrades to service its new information industry.  Bangalore’s
challenge is threefold.  There is periodic, hostile, public demonstration towards
multinationals, government apathy to these firms and the need to modernise
and expand its urban infrastructure (Audirac, 2003; Stremlau, 1996).Chapter 3 Policy in Action – Top-Down Approach 134
Past activities by the Dutch East India Company has left deep feeling in the
Indian psyche that are still active today (Stremlau, 1996).  It has created
ambivalence on the part of Indian authorities towards foreign multi-national
firms.  Coupled with collective cultural practices (Dayasindhu, 2002) and
traditional Hindu beliefs emphasising equilibrium and tradition, the State is
thus paralysed and unable to act decisively to make the necessary changes to
infrastructure to accommodate its evolving economy.
Japan’s Technopolis Programme
The most ambitious project by a government, Japan’s Technopolis
Program was first proposed in 1962 by Japan’s Ministry of
International Trade and Industry (MITI).  Its concepts were fleshed
out in 1979 by MITI’s Industrial Location Division and Tokyo
University’s Engineering Department.  Created by legislation in
1983, it began in 1984-85. It is not expected to achieve full operation
until the end of the first decade in the twenty-first century.  The aim
of this long-range strategy is to plant an agglomeration of
technopoles throughout Japan in various regional prefectures.  To
qualify to be a part of the technopole programme, a prefecture needs
to have:
•  a site with a total of 1,3000 square kilometres (500 square miles);
•  existing enterprises with potential for high-tech development;
•  industrial sites, residential sites and available water;
•  an existing city with a population of 150,000 or more to serve as
a mother city;
•  an existing university with research and education programmes
in high-tech;
•  access to transportation placing Tokyo, Osaka or Nagoya within
a one-day return journey.
40 out of 47 prefectures indicated their interest. Originally 19 were
chosen but such was the interest that another seven were added to
the programme, making 26 sites in total.  The emphasis of this
regional development programme was on the elements that made
Silicon Valley such a success - its ‘soft’ infrastructure of trained
people, telecommunications services, new technologies, information
services and venture capital.  MITI hoped that the location of branch
plants in the various prefectures would give the much needed
stimulus to provide jobs, education and a quality of life in rural
areas that would stimulate transmigration from congested
metropolitan cities back to the regions.  It is a planting of the Silicon
Valley model based on context-independent knowledge that has been
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Map showing Japanese Technopolis sites (MITI, 1990).
The Japanese Government (macro level) together with various prefectures
(micro level), desired to establish high-tech industries in those regions.
However industry (meso level) preferred to remain in the major cities, instead
locating token operations to the countryside.
Japan’s Technopolis Programme is the most comprehensive attempt by a
government to create a chain of research-oriented and manufacturing centres
throughout Japan.  It is an example of a government top-down approach using
its networks with research centres such as Tokyo University and major
corporations like Hitachi to promote business and regional development.  The
thrust behind the Technopolis Programme is threefold: 1) to take Japan from a
country that adapts existing technology to a country that is an innovator of
technology; 2) to develop Japan’s regional areas to relieve the congestion in
Tokyo, and 3) to discourage Japanese high-tech firms from off-shoring their
manufacturing plants to countries with lower wages, such as Malaysia or
Taiwan (Castells and Hall, 1994; Tatsuno, 1988).
The concept behind the Technopolis Programme is based on the success of
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required to ignite the ‘process of innovation’ were venture capital, research
universities, industrial parks, a skilled labour pool, support services,
management consulting, investment banking and informal networks.  In
MITI’s view, this list of ‘soft infrastructure’ elements, combined with Japanese
business success, would give backward regions an economic boost and re-tool
sunset industries for the twenty-first century (Jennings, 1995; Castells and
Hall, 1994).
Approval by MITI to locate a technopolis in a prefecture meant that although
responsibility for development lay with the prefecture, it also received
approximately $200 million in central government spending.  This was for
research and development through the Small and Medium Business Agency,
National Academy of Industry and Technology and hard infrastructure such as
access to high-speed rail transport to Tokyo, Osaka and Nagoya and
telecommunications (Castells and Hall, 1994; Fujita, 1988; Tatsuno, 1990,
1986).  The latter spending occurred as not all the qualifying prefectures had
the necessary prerequisites originally required by MITI.  Prefectures
themselves were expected to raise the $1 billion expected to finance each
technopolis.  In the long term, prefectures would plan and construct the
technopolis but MITI would retain control of policy-making.  MITI would also
provide technical assistance, advice, tax incentives and Japan Development
Bank loans (Tatsuno, 1986).
Various researchers (Masser, 1990; Broadbent, 1989; Edgington, 1989;
Douglass, 1988; Glasmeier, 1988; Tatsuno, 1988, 1986), consider that the
Technopolis Programme concentrated only on ‘hard infrastructure’ such as
roads, university and research facilities, airports and industrial parks.  There
was little investment on ‘soft infrastructure’ - communities of practice, venture
capital funds, R&D consortia and so on - to attract high-technology firms.
Consequently, the anticipated ‘innovative milieux’ (Willoughby, 1995; Maillat,
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This innovative milieu was to have been responsible for developing university-
industry links; shift research and development activities from the big cities to
create regional cities that incorporated research and development, education
and production facilities for high-tech industry; attract high-tech workers to
settle in the regions and stop off-shoring of work to less expensive locations in
India and Asia.   What arose in its stead was the creation of ‘branch-plants’ that
were little more than subsidiary firms of large corporations in Tokyo
subcontracting for parent companies.  There was little technology transfer to
raise local technological levels.  This then created a ‘chicken-and-egg’
situation that placed extreme financial pressure on local governments unable to
persuade high-tech firms to relocate to their region to stimulate local economic
activity and shoulder consequent infrastructure upgrades.
It would appear that the application of a context-independent model is not
sufficient to stimulate creativity, innovation and high-tech industry.  The ‘rich
ambiguity of existence’ (Nietzsche, 1974) seems to have been lost in the
summarisation of the model, creating a soullessness that is not able to attract
creative interaction and community.  Twenty-six years have passed since the
Technopolis Programme was launched in 1980.  Perhaps time is all that is
needed; then again, perhaps not.
CONCLUSION
Successful recreation of a ‘Silicon Valley phenomenon’ appears to have been
achieved by Oulu, Finland.  In this location, open, inclusive and cooperative
communication by government (macro), industry (meso) and community
(micro) have created a high-tech region that is ranked third in the world after
Silicon Valley in California and Silicon Hills in Texas (Nicholas, 1999).
Oulu’s networks have worked to balance the interests of high-tech and non
high-tech industries in the region.  Clear goals and a cooperative policy process
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achieved an interactivity that is consubstantial (Malpass, 2000) with their
situation.  By working to reduce disagreement and embracing partnerships with
many strategies, the politics and policies of various stakeholders have been
accommodated.  In working together to solve everyday problems, stakeholders
have set aside rules and regulations to resolve the problem efficiently
(Baumard, 1996a).  They have realised that dealing with a ‘real-life’ situation
is complex and requires integration of more than one area of expertise, hence
the existence of many strategies.
Oulu’s networks have engaged with the issues of telepistemology (Goldberg,
2000) raised at the beginning of the chapter.  The networks, in working
cooperatively, have accessed knowledge (explicit/individual,
explicit/collective, tacit/individual and tacit/collective) (Baumard, 1999).
Agency has been employed through their networking to accommodate different
priorities.  By being authentic in doing this, the networks have generated a
culture of trust that has seen knowledge shared among the communities of
practice despite differing values.  In this context, the kind of authority practised
among the networks has been one that has allowed the networks to change and
be changed by their interaction (Foucault, 1977a, 1977b).  In cultivating trust
and security, by working with each other in a relational manner, Oulu’s
networks have fostered attitudes of emotional commitment and involvement
that has encouraged reasonable risk-taking to make Oulu a world class high-
tech region.  It is an acknowledgement of a complex and constantly changing
social reality.
Policymakers may be bound by the constraints of government demands to act
linearly and prescriptively.  However, Oulu, Finland has demonstrated that it is
possible for policymakers to produce success development.  It would appear in
order to do so, would require acknowledgement of a complex social reality and
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i) Clear goals – so that all stakeholders can understand the purpose for regional
development.  The reaction of the Australian public and various government
members to the Adelaide Multi-Function Polis demonstrates the need for
government (macro level) to publish clear goals about development projects.
The outcome of this lack of clarity is that the MFP remained only a concept.
The lack of a clear goal does not allow engagement or as Malpass (2000) puts
it, consubstantiality with the reality at hand.  It therefore cannot engage the
issues of telepistemology, namely access, agency, authenticity, authority and
attitude to bring development into being.
ii) A cooperative policy process – to accommodate the politics and policies of
different stakeholders but still retains unity of purpose.  In the case of Cartuja
’93, the diversity of stakeholder politics and policy was ignored.  This brought
the project to a litigious standstill.  It resumed when government displayed
strong leadership by appointing a new chief to the Cartuja ’93 directorate to
reactivate the project.  Accommodating the politics and policies of different
stakeholders is tacitly acknowledging that individual stakeholders have an
authority in their own right.  It then engages other telepistemological issues.
At a tacit level this gives permission for stakeholders to freely interact to
configure and reconfigure the power that exists in the network (Foucault,
1977a, 1977b).  Authority then becomes shared in the network because it is not
localised at any given moment (Deluze, 1986).  This then shapes the attitude,
authenticity, agency and access of the network, which in turn affects
development, as demonstrated by Cartuja ’93.
iii) Communicate actively to reduce disagreement – by understanding the
diversity of goals, interests and logic. Networking and negotiation establish
good communication channels that can reconcile different organisational goals.
A communication lack existed between the ministries, institutes of research,
scientists and neighbouring town, Novosibirsk.  Technological creativity
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by the Akademgorodok community with respect to infrastructure needs such as
water and rubbish disposal.  In such a situation, the actions of Insider Action
Research to perform and backstage (Buchanan and Boddy, 1992) are necessary
skills reduce disagreement.  Performing to rationally and logically engage
participation for change and backstaging to maintain support and reduce
resistance to change, assists consubstantiality first with the tacit (individual and
collective) then the explicit (individual and collective) (Baumard, 1996a,
1996b).  It is first at the tacit level, through perceptions, symbols and myths
that barriers to development arise (Hoselitz, 1952/1995).
Epistemology dealt with Descartes’ query of whether knowledge perceived
through the mediation of technology is still valid perception.  Telepistemology
(Goldberg, 2000) is concerned with knowledge acquired at a distance.  It would
appear that for development to be successful, access to knowledge begins with
the tacit at the individual and collective level.  This then in turn affects the
agency, authenticity, authority and attitudinal access to knowledge.  However
the case studies also demonstrated other features below that appear to lie
outside the consideration of the classical scientific paradigm.  These are issues
influenced by time, developmental processes and natural limitations:
i) Past trauma remains active in the system – the Adelaide Multi-Function
Polis and Bangalore showed that when a traumatic event takes place, the
residual trauma is still active.  It can be passed down through the generations.
Memories of Japanese brutality from World War II coloured Australian
responses to the Japanese proposal of a high-tech city in Australia (Bolt, 1990;
Burton, Cleary and Hartcher, 1990; Synnott and Jones, 1990).  The Dutch East
India Company’s actions in the seventeenth century are still bitterly
remembered by Indian society.  It colours present interactions with Western
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ii) Involve all levels of society because their spheres of influence are limited
and different – When all social levels are involved, that is government
(macro), industry (meso) and community (micro), development like that of
Oulu, Finland can take place. Development can still take place with two social
levels being involved but the ‘innovative milieu’ does not appear to establish
itself.  Government (macro) and industry (meso) can work together as they did
with Cartuja ’93 and the Western Australian Technology Park (WATP).  It is
still early days for Cartuja ’93 but the WATP has not grown the ‘innovative
milieu’ (Willoughby, 1995) characterising Silicon Valley, even though Curtin
university is located next to it.  National government (macro) and local
government (micro) combined to generate development in various prefectures
in the Japanese Technopolis Programme.  Industry complied by setting up
branch plants in the prefectures.  However industry’s creative networks still
remained located in Tokyo.
iii) Momentum is generated – when enough people talk and act in unison.  By
involving all social levels in discussion and policy implementation, Oulu,
Finland has demonstrated that technological innovation and development can
take place.  This kind of progress appears to be predicated on a lack of any
large scale social trauma and inclusive communication that reduces disunity
and disagreement.
The classical scientific paradigm considers that knowledge is useful only when
it has been freed from the exigencies of a situation and fallibilities of our
senses (Dreyfus, 2000; Cook and Seely Brown, 1999).  However the issues
above indicate that development can be inhibited by a lack of consideration of
a social system’s history, the different social levels in the system and that a
certain momentum needs to be first generated to precipitate change.  The case
studies of the bottom-up model detailed in Chapter Four further emphasise
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INTRODUCTION
Case study of the top-down approach demonstrates how knowledge, treated
within the classical scientific paradigm’s parameters, is rendered impotent
because of the paradigm’s analytical conceptualisations.  Within the classical
scientific paradigm’s either/or categorisation, the modest success of the top-
down approach (Masey, Quintas and Wield, 1992) naturally saw policy makers
then turn to its opposite counterpart – the bottom-up approach.  This chapter
examines that bottom-up approach to development.
BOTTOM-UP APPROACH
The Telecentre Movement
The telecentre movement coincided with an international trend to a bottom-up
approach to deliver cost effective technology to regional communities.  The
1950s to the 1970s saw government take the lead role.  However, growing
perceptions of government failure to improve conditions saw critics label
government programmes as inefficient, bureaucratic and wasteful (Marsden
and Oakley, 1982; Mayo, 1975).  An expanding body of academic opinion
fostered this view (Seabrook, 1993; Toye, 1987/1993; Lal, 1983; Cardoso and
Faletto, 1979; Amin, 1976).  During the 1970s, two oil crises, persistent
inflation and other economic difficulties affected the world economy.  Non-
government organizations (NGOs) responded by undertaking more
development work, a move supported by the United Nations Children’s Fund
(UNICEF) and the World Health Organisation (WHO).  Both organisations
began to promote a bottom-up approach called community participation,
stressing an activist style of intervention (Midgley, 2003; Midgley, Hall,
Hardiman and Narine, 1986).  Saul Alinksy, a radical populist in the United
States, influenced the community participation approach.  His writings
provided practical guidelines for social action at the local level (Alinsky, 1971,
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The 1970s also saw Margaret Thatcher elected as Prime Minister in the United
Kingdom and Ronald Regan as President in the United States.  Both
governments privatised publicly-owned enterprises, weakened trade unions and
reduced social welfare (Borutsky, 1997).  Other industrial nations followed suit
(Glennerster and Midgley, 1991).  Such policies resulted in a greater role for
markets (neo-liberalism), placed more responsibility on the individual and
changed government involvement (Midgley, 2003; Gilbert, 2002).
Reagan’s administration used its influence to ensure that the International
Monetary Fund (IMF) and World Bank promoted pro-market development
strategies.  The IMF and World Bank’s Keynesian outlook was redefined.
Insisting on structural adjustment programmes as a prerequisite for credit, the
IMF and World Bank effectively promoted neo-liberalism on an international
scale (Stiglitz, 2002; Chossudovsky, 1997; Danahar, 1994).  It is still the
dominant paradigm in economic development in the early twenty-first century
(Midgley, 2003).
Neo-liberalism has seen governments promote free market capitalism, reduce
government intervention and expenditure on development.  This trend is
supported by neo-liberalists such as Milton Friedman (1989) and the World
Bank in its 1991 World Development Report and 2001 report on poverty.
Development writers such as David Stoesz (2000) and Mark Lusk (1992)
advocated government encouragement of local enterprise.  They are influenced
by Hernan de Soto’s work on development in Lima, Peru.  He argues that
removing mercantile restrictions would allow the poor to use their
entrepreneurial abilities to lift themselves out of their poverty (de Soto, 1989).
Development has not only incorporated the neo-liberal philosophy of free
enterprise, it has also been influenced by individualist ideas.  Individualist
thinking emphasises empowerment, self-actualisation, capacity building and
integration.  It is influential among development writers in the United States,Chapter 4 Policy in Action - Bottom-Up Approach 145
which has a strongly individualistic culture.  These writers hold that
development is about helping people function so that they can work for their
own welfare (Midgley, 2003; Maas, 1984; Paiva, 1977).  The United Nations
has assisted in disseminating these ideals in community development as
“widening people’s choices” to give them the opportunity to decide what they
“should have, be and do to insure their own livelihoods” (UN, 1990, p10-11).
The International Monetary Fund, the World Health Organisation, and the
World Bank have also used their influence to effect this trend.  This has
become emphasised globally, as industrialisation has given way to an
information age.
The reasoning behind establishing telecentres was to conquer the rural-urban
gap.  This would bridge the gap between those with access to the internet,
styled as the ‘information haves’ and those without access to the internet, the
‘information have-nots’.  It is also known as the ‘digital divide’.  There was
concern that dispersed and isolated rural populations lack the opportunity to
access new techniques and learning from other users in the community thus
accounting for the slow uptake by rural businesses of new technologies
(Keeble, Tyler, Broom and Lewis, 1992).  Other studies have suggested that
there is a lower awareness and use of Information Communication
Technologies (ICTs) at basic and advanced level in rural areas (Berkeley,
Clark and Ilbery, 1996; Clark, Ilbery and Berkeley, 1995).
According to some research, the restricted business focus on agriculture and
agri-tourism combined with smaller business size account for the reason that
rural businesses do not use ICTs as part of their activities (Clark, Ilbery and
Berkeley, 1995; Grimes, 1992; Goddard and Gillespie, 1986).  Other factors
such as the lack of a local industrial and service milieu (Huggins and Izushi,
2002), fewer opportunities for businesses to interact with each other
(Smallbone and North, 1999), lack of interaction with large, multinational
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remoteness from training providers (Huggins, 2001; Smallbone and North,
1999) and a need to ‘teach- yourself’ (Johnson and Gubbins, 1992) are
considered to lower the opportunity for ICT awareness.
The United Nations International Telecomms Union (ITU) was the
international organization responsible for raising consciousness about the
urban-rural gap in ICT uptake.  In the early 1980s, the ITU was concerned with
bringing telephone access within the developed world.  Termed ‘universal
access’, their study, titled The Missing Link (ITU, 1984), also known as the
Maitland Report, detailed that by the early twenty-first century most of the
world should have access to a telephone.  It noted that: 1) three-quarters of the
telephones in the world are located in nine industrialised nations; 2) that
telecommunications infrastructure in developing countries is inadequate and in
some places, non-existent, and 3) telecommunications is a key factor in
economic and social activity and action was necessary to bridge the digital gap.
The ITU met in Buenos Aires in 1992 to consider how to meet the objectives in
the Maitland report.  The success of the Swedish telecottage movement was
adopted by the ITU as the means to achieve the Maitland objective (Benjamin,
2000).  The aim of the movement was to overcome:
•  the network barrier – lack of telecommunications network for telephony
and other services;
•  the service barrier – limited variety of services based often on urban
demand rather than rural needs.  Provide telephone, computer and
multimedia-based services, distance training courses and so on in a
context where services are oriented to local needs;
•  the cost barrier – cost of computer, software, technical support,
continual upgrading and cost of access to a telecommunications
network is often too high to justify individual connection;
•  the qualification barrier – communal access to telephony;
(Qvortrup, 2001).
By 1994, telecottages had been established in Austria, Denmark, Finland,
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States and Australia (Latchem and Walker, 2001).  Telecottages are also
known as community teleservice centres (Qvortrup, 1990) and telecentres
(Latchem and Walker, 2001). The term ‘telecentre’ is used to reflect a more
entrepreneurial and commercial focus while a telecottage is a community-
based facility providing social support (Simmins, 2005).
Operating Models and Ownership
The movement has spread to developed and developing countries.  Telecentres
vary in facility, service and usage according to local community requirements.
They can be:
•  Telecentres – which can provide training workshops, seminar rooms,
video conferencing, distance education, telework, telemedicine,
telebanking, e-commerce, government services such as legal services
and training in Information Communication Technolgies.
•  Kiosks – which are internet access terminals offering internet access
and government services online.
•  Internet cafes – which can be bars or restaurants with internet
connections or large computing centres with many computers and
business equipment.
•  Drop-in centres – such as a youth centre or seniors centre where
members are in a comfortable environment to access the internet.
(Samuel, 2002)
Telecentres have been funded in a variety of combinations by governments,
international and local NGOs (non-government organisations) or both.  In
developing countries they have usually been initiated by development agencies
and run by local NGOs.  For example, the South African Universal Service
Agency funds South Africa’s telecentres.  Community-based organisations run
them.  The Canadian International Development Research Centre (CIDRC), an
international development agency, funds the telecentres in Nabweru and
Buwana, Uganda, while the Uganda National Council for Science and
Technology (UNCST) manages them.  The UNCST also manages the
Nakaseke telecentre in Uganda funded by the United Nations Educational
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Commission for Africa (UNECA), CIDRC, International Telecommunications
Union (ITU) and the World Bank (Latchem and Walker, 2001).
In all cases, telecentres have sought to provide telecommunications and
services to rural and remote communities where there would otherwise be no
access.  I will first discuss the Scandinavian Telecottages, the model used by
governments to establish telecentres in their countries.  Then, case study will
be used to examine the issues of telepistemology (access, agency, authencity,
authority and attitude) and their effect on the establishment of these telecentres.
Below is a brief description of the Swedish telecottages, the model for the
international telecentre movement.
Scandinavian Telecottages
A group of citizens of Fjaltring village, in Western Jutland,
Denmark, led by Jan Michel, established in 1985, the first
Scandinavian Community Teleservices Centre (CTSC).  By 1988,
twenty-five CTSCs had been established in Denmark, Finland,
Norway and Sweden.  The CTSCs aimed at ‘real’ decentralisation
rather than ‘superficial’ decentralisation.  That is, establishing hard
infrastructure - such as telecommunications infrastructure - only
achieves geographical decentralisation.  One also needs soft
infrastructure: the business, government and community networks.
The interaction between hard and soft infrastructure ensures ‘real’
decentralisation.  In Qvortrup’s words, “the visible (geographical)
decentralisation is connected with the invisible (social and
economic) decentralisation” (Qvortrup, 1989, p67).
The CTSCs aimed to do this through:
•  Distance working: providing facilities for teleworking as a
communal activity so that a worker’s sense of community is not
destroyed by working in isolation at home.
•  Networks of competence: by networking together, telecottages
can pool their competencies so that they can compete with urban-
based offices and counteract centralising tendencies.  An example
of a network of competence is a translation service achieved by
contacting by fax the appropriate telecottage offering services in
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•  Regional databases: public funding to network the Scandinavian
telecottages so that a database of comparable quality with that of
large cities is available.  It was recognised that in a global
marketplace, work from regional areas must be of the same high
quality to be competitive.
•  Integration of learning and doing: the opportunity for an
individual to learn how to use computer facilities from the “IT
caretaker” at the CTSC.  The gap between the computer-illiterate
rural inhabitant and Information Technology is bridged by the
demands of local citizens.
•  The telecottage - a business: The CTSC has to be run by
community members.  It needs to be seen as a natural and
integrated part of the community that meets people’s specific
demands for information and communication.
•  The ‘electronic village hall’: CTSCs should be at the centre of
local community cultural and political life.  People should be able
to meet to watch television, discuss politics and arrange
computer-based meetings with other groups in different locations.
Qvortrup (1989) saw that the success of these CTSCs lay in reducing
three barriers: the cost barrier, the qualification barrier and the
service barrier.  In 2001, Qvortrup added a fourth barrier – the
network barrier.
Each CTSC offered basic services such as:
•  Information services: access to regional, national and
international databases;
•  Data-processing services: access to computers and software
programmes;
•  IT consultancy: assistance provided to local businesses and
organizations by the ‘IT caretaker’;
•  Distance working facilities: work stations provided for
teleworking;
•  Training and education: training in software programmes and
distance education;
•  Telecommunications facilities: fax and telephone etc;
•  Village hall facilities: rooms and facilities for meetings etc.
The services offered by the CTSCs vary according to the demands of
each local community.  Some have consultancy services, others
specialise in education courses, some serve a business function,
while others provide more social services.  Local autonomy is
emphasised, with the local authority as the main stakeholder.  The
initial capital investment is publicly funded with an expectation that
the CTSC will be self-financing in three years.  In reality, CTSCs
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CASE STUDIES
The case studies chosen highlight the development issues faced by respective
governments in their countries.  Whether in a developed or a developing
nation, telecommunications access, indeed access to government services,
educational opportunities, retail, business opportunities, services and job
prospects are the difficulties faced by rural and remote small communities.
The bottom-up telecentre movement has modelled itself on the Scandinavian
telecottage.  Integral to the bottom-up approach is the influence by
individualist thinking that development is best achieved with minimal
government intervention and vigorous promotion of free markets (Midgley,
2003; Friedman, 1989).
Individualist thinking sees development in ideational rather than material
terms.  These include self-actualisation, capacity building, empowerment,
social integration and other non-material ideals.  That is, development of soft
infrastructure by cultivating and strengthening the processes that create soft
infrastructure.
All the case studies examine the telecentre movements in various countries.
They differ from the top-down approach in that they speak generally about
various telecentres in each country rather than one example in a single location.
Comments about single telecentres are then about exceptional examples within
that nation.  In contrast to the top-down approach where more than one
individual has investigated the case, research of a national telecentre movement
has tended to be the work of a few individuals.  Some cases have been detailed
by a single person. This aspect is noted in the introduction to the case study.Chapter 4 Policy in Action - Bottom-Up Approach 151
The Hungarian Telecottage Movement
Murray’s 2001 report on the Hungarian Telecottage Association has provided
the information on the Hungarian Telecottage movement.  The association’s
formation, its national focus and strategy has ensured the success of Hungary’s
telecottage movement.
Hungary is a country of many small villages.  1,800 villages have a
population of less than 1,300 residents and 2,500 villages have less
than 3,000 residents (Murray, 2001).  A group of librarians used
the Nordic telecottages as a model to extend and modernise library
services to remote and rural communities.  The first telecottage
closed after only a few months.  However, Csákberény, a mountain
village in mid-western Hungary, resurrected the idea in 1993.
Csákberény’s telecottage was a community initiative, involving
volunteers, with financial support from local government, business
(local and international) and the national government department,
the Welfare Ministry.  Local community participation ensured the
telecottage’s success (Bihari and Jokay, 1999).
 The United States Agency for International Development (USAID)
provided the initial funding through Democracy Network (DemNet)
for Csákberény.  DemNet also funded thirty-one other telecottages
in Hungary from 1997 to 1998 (Murray, 2001).  Teleház Kht, the
Hungarian Telecottage Association (HTA), initially planned to
establish 500 to 800 telecottages within Hungary in five years with
an additional 1,000 to 1,500 satellite offices accessing the services
of a nearby telecottage.  This figure has since been revised to 200
telecentres and 600 satellite offices (Murray, 2001).  HTA was
formed by a group of librarians, computer specialists, sociologists,
journalists, public servants, developers and other individuals
determined to turn Csákberény’s success into a national movement.
The group’s objective was secured with support from DemNet and
Hungary’s Office of the Prime Minister (Bihari and Jokay, 1999).
The HTA ensures that the telecottages conform to a standard of
‘operational characteristics’ and ‘basic services’ (Murray, 2001,
p57).  Basic services include building social capital and community
capacity by assisting with local advertising and news, public
notices, cooperating and assisting with official matters while
providing telecommunications services such as internet access,
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Additional services provided vary according to community
requirements and economic conditions.  These services range from
agricultural information services, babysitting, alarm monitoring,
bookkeeping, desktop publishing, education and training,
employment services, assistance with grants, equipment loan
services, local radio broadcasting, postal services, second-hand
book sales, social activities, carpool and other transport services,
telebanking, teleshopping, tele-education, telephone answering
services, call centre operations, tourism services, translation
services, computer equipment sales, videoconferencing and youth
services.
Part of HTA’s national strategy is to train managers and staff to
run the telecottages.  Staff then train users and volunteers.  No one
model is used to establish the telecottages.  Each is fashioned and
planted according to community needs and requirements.
Telecottages are housed in various available accommodation such
as a community centre, library, school or disused houses.
In 2001 each telecottage had five to seven computers, three to four
CD (compact disc) drives, one colour printer, one black and white
printer, 1-2 telephone lines, a fax and a photocopier.  40% had
scanners, televisions, VCRs (video recorders), 27% had video
cameras and 13% had ISDN (Integrated Services Digital Network)
access (Murray, 2001).
The local community is responsible for establishing the telecottage.
A telecottage’s assets are owned by a community non-profit
organization.  The telecottage operator can be the NGO, a private
company or an individual taking out a contract with the local
government.  The office space, personnel and financial resources
are donated by the local government.
The Telecottage Public Purpose Corporation (TPPC), a separately
owned legal entity of the HTA, is concerned with expanding the
network, its services and for providing services to the telecottages
and the HTA.  The TPPC conducts training and management
programmes, develops and maintains the telecottages’ home pages,
monitors the network, prepares and promotes the telecottage
movement, maintains international contacts, monitors the network
through its funding allocations and whatever services the network
and HTA may require to be done.
The HTA’s success has been the early support of community
groups, international sponsors and the Hungarian government.
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local government involvement and business support bolstered its
success.  Finally, the national government recognised the strategic
importance of being competitive in the global informational
economy in the twenty-first century.   The Hungarian government
provided the HTA with strategic impetus.  It saw that it, the State,
has to “encourage and support businesses to take maximum
advantage of the Internet and electronic commerce, provide people
with the skills to join and take advantage of the information society
and achieve affordable success” (Murray, 2001, p63).
The librarians’ initiative to establish a telecentre may be considered an
enterprise at meso level that was taken up and supported by Csàkberény (micro
level) and finally endorsed by the Hungarian government (macro level).  The
initial networking by librarians to modernise and extend library services to
remote and rural communities demonstrates what Foucault (1977b) terms as
‘power in action’.  Power, according to Foucault “is employed and exercised
through a net-like organisation.  And not only do individuals circulate between
its threads; they are always in the position of simultaneously undergoing and
exercising power… In other words, individuals are the vehicles of power, not
its point of application” (Foucault, 1977b, p97).  The librarians’ actions were
influenced by their responsibilities to provide services to communities in hard-
to-reach places.  To Foucault, every act and communication by each librarian
was an act of power that simultaneously reconfigured existing power,
sometimes in a small way, sometimes in a big way.  This power is not one-
dimensional (Foucault, 1980).  It is mediated by other connections, pre-existing
commitments or interests, in this instance, an extension of library services.
The activities of the librarians were directed to produce the explicit outcome of
a telecentre.  Even though the telecentre closed, the counter-act it generated
combined with other actions to produce outcomes not foreseen or intended
(Mintzberg, 1980) – in this instance, the birth of the Hungarian telecentre
movement.  This is because the networks in which a person moves are
“simultaneously local, unstable and diffuse, do not emanate from a central
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to another, in a field of forces, making inflections, resistances, twists and turns,
when one changes direction, or retraces one’s steps, this is why they are not
‘localised’ at any given moment” (Deluze, 1986, p73).  According to McNay
(1994), knowledge of how to establish a telecentre and to keep it operational is
the product of these power relations and is instrumental in sustaining these
relations.
The Hungarian Telecottage Association (HTA) wields power that is productive
rather than inhibiting in that it works to enhance the capacity of those involved
with the telecentres.  This form of power is tied up with knowledge and
expertise.  In this way, power in development is often linked to professional
knowledge and expertise, expressed in sets of data, reports and publications
and applied through training and capacity building.
Hungary’s telecentre movement enjoys success due to the combined support
from communities, NGOs (non-government organisations), local government,
business and the national government.  All have played an active part to work
together in a manner coined by Parsons (2004) as “not just steering but
weaving”(p43) and noted by Parker (2001) as an integrated approach based on
partnership.
Honduras
Lallement, Terrado and Zhang’s (2006) research has provided the information
on Honduras’ bid to enter the information age and to help its remote
communities access the Internet.  While it can be considered to be in its early
days, Honduras’ telecentre movement provides some insight into the extent of
the level of sophistication required of hard (e.g. telecommunications and power
networks) and soft (e.g. educational levels) infrastructure in the information
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Honduras is a developing nation working to make accessible
education, health, information and communication services to its
population.  Its objective is to reduce poverty by providing equal
opportunity to access such services.  To do this, the Honduras
Government has established the Centro Hondureño de Ciencia y
Tecnología (COHCIT) to oversee the Solar-Net Villages Programme
(Aldeas Solares).  The original Solar-Net Programme aimed only to
provide electricity to schools, health clinics and other communal
centres.  Support from the Utah-base OnSat Network
Communications in mid-2000 expanded the programme to include
access to the internet and telecommunications.  The World Bank’s
Energy Sector Management Assistance Programme (ESMAP)
assisted the Honduras Government to provide power to areas not
supplied by the grid.
The COHCIT, the International Telecommunications Union (ITU)
and Hondutel initially established a telecentre with part ESMAP
funding.  The challenge was to develop stand-alone power systems to
provide sufficient power at minimum cost.  The pilot telecentre
would determine the operation and running costs of a telecentre and
aid in developing criteria for selecting isolated sites.  The site would
then be part of a larger development programme coordinated by
Aldeas Solares and funded by the InterAmerican Development Bank
(IADB).  The programme’s aim is to establish one thousand
telecentres, some of them without power infrastructure.
The first telecentre opened in San Ramon, Choluteca in July 1999.
San Ramon is located in southern Honduras and has about 850
people.  The nearest town is Choluteca.  It is not connected to power
or telecommunications infrastructure due to its low population and
remote, elevated location.  Photo-voltaics are used to generate
power.  It has a primary school with 213 students and four teachers.
There is a health centre with attending nurse.  The centre has a
kerosene-powered refrigerator.  A locally built dam supplies the
village with water.
Power through a standalone photovoltaic system provided lighting
to the school and clinic, a videocassette recorder and television for
educational purposes, a small medical refrigerator for the clinic and
hot water for the clinic through a solar water heater.  The cost of the
project, including the solar power system, the solar water heater,
physical improvements, equipment for the school and health clinic
was US$250,000.  The PV capacity was 2.2 peak kilowatts.  OnSat
donated and installed telecommunications services via parabolic
antennae and satellite reception equipment, broadband services and
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satellite antenna cost US$250,000.  While satellite access was free
during the pilot, normal access is as high as US$5.00 a minute.
The availability of electricity has enabled the community to enjoy the
videocassette and television equipment.  Street lights improved
community social life and perception of safety.  The school and
health centre facilities can now be used at night.  The refrigerator
and solar water heater have improved the health centre’s services.
Access to the internet and computers has increased learning about
the internet and various software applications.
While some adults  gained proficiency in business software, there
was no immediate practical application for such new found skills.
COHCIT surveys indicated that residents felt a deep sense of
participation to pursue community interests and to use the facilities
for economic development.
The lessons learnt by the COHCIT from San Ramon were that:
•  There was inadequate support of micro-enterprises in wider
markets.  Businesses were kept at a subsistence level due to an
inadequate road infrastructure for transporting materials in and
products out.
•  While the pilot had been funded by international donors and
collaborators, the ability of the national and/or local
governments to continue the cost of operation and maintenance is
doubtful.
•  The various institutions were not able to coordinate their actions,
so the full potential of the pilot was not realised.
San Ramon, as a pilot, demonstrated that the community was
extremely poor with low literacy rates.  There was therefore low
potential for entrepreneurial development and hence little ability to
pay for the telcommunications services.  It meant that recouping the
capital costs of the equipment alone was not possible.  COHCIT
therefore determined that subsequent telecentres would have to be
located in villages with a minimum critical mass that had the ability
to pay for telecommunications services.  The implication is that
potential sites are not remotely located and may already be on the
grid.  This has created a conflict between providing sustainable
services and targeting the ‘poorest and remotest’ communities
(Lallement, Terrado and Zhang, 2006).
Two subsequent telecentres were established in La Montaña Grande
and Las Trojes.  Photovoltaics provided power at La Montaña
Grande.  Power was connected to Las Trojes at the beginning of the
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provided by the World Bank’s ESMAP (Energy Sector Management
Assistance Programme), the InterAmerican Development Bank
(IADB), OnSat, the ITU and Hondutel.  At La Montaña Grande,
laptops instead of desktops were used to lower power consumption
and cost.  LED lights were installed with the same purpose of
reducing power consumption.  Las Trojes had conventional lights
and computers.  Radio links, a less expensive method than satellite,
provided access to the internet for both telecentres.  In both
communities, a local community group was organised and trained to
operate the telecentre.
Electricity and internet access has had an impact on both
communities.  The small flower industry at La Montaña Grande is
contemplating expanding its market via the internet.  A community-
operated movie business shows movies on the television at night at
the school with a charge for admission.  School children at both
communities have rapidly accepted the internet and computers.  It is
still too early to assess the financial and technical sustainability of
the telecentres.  However the technologies installed at La Montaña
Grande and Las Trojes are more cost efficient than that installed at
San Ramon.  The challenge for the Honduras Government is to
maintain the telecentres and establish new ones.
The Honduran Government (macro level) initiative to establish telecentre pilots
with international financial aid does not appear to have been met with a similar
response from industry (meso level) or the community (micro level).  There
seems to be a lack of developmental capability at all three levels to sustain
entry into the Information Age.
Honduras’ attempts to establish telecentres in areas without hard infrastructure
(telecommunications, power, roads) reveals an influence that science and
technology will improve the human condition (Scott, 1998).  In Singh’s (2001)
opinion, introducing electronic commerce follows other past technology-driven
initiatives in development.  He wonders about hard infrastructure provision,
soft infrastructure networks such as banking, finance, human resources,
transport and distribution and the historical part of the old economy that was
the traditional information infrastructure.  The telecentre movement in
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Assistance Programme, the International Telecommunications Union and
InterAmerican Development Bank.  These international organisations,
influenced by individualist thinking, promote a concept of development that
‘standardises’ economic and social goals (Midgley, 2003; Baster, 1972).
The promotion of the social development process, which assists people to
function competently so that they can work out their own welfare, has been
popular with American social development proponents (Maas, 1984; Paiva,
1977).  The United Nations report on social development has emphasised this,
stating that social development widens people’s choices so that they can decide
what they “should have, be and do to insure their own livelihoods” (United
Nations Development Programme, 1990, p10-11).  Midgley (2003) points out
that since the United States has a strong individualistic cultural tradition, group
processes such as cooperative endeavour, state collectivism and shared
responsibility through mutual association have little weight.  Some
development writers such as Escobar (1995), Sachs (1992) and Esteva (1992)
consider the strategies of the United Nations, the International Monetary Fund
and the World Bank, as furthering Western hegemony, neo-colonialism and
suppression of the ‘Other’ voices.  According to them, ‘development’ is used
as a ‘standardising’ process to remake developing countries into a Western
image by silencing indigenous voices and perspectives.
The process of standardisation may be found in Foucault’s (1977c) concept of
the ‘dispositif’.  It is a collection of social factors (such as laws, scientific
reports, moral and philanthropic propositions) and institutions (government and
non-government) and the relationship between these two elements.  Foucault’s
dispositif recognises the intentions of agents and the good and bad outcomes
that arise from intervention (Brigg, 2002).  The United Nations, the
International Monetary Fund and World Bank may appear to be the ‘heads’ in
power, dispersing knowledge that they render as ‘truth’.  In Foucault’s
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object of improvement and the subject that does the improving (MacLullich,
2003).  In the process, social constructions of truth and reality are being
remade.  Forging a new reality means also having to forge a new identity.
Honduras, in taking this route of development to modernisation, is using an
available means to move forward into the Information Age.  Its challenge is to
maintain its forward momentum.
South Africa
Case information about South Africa’s telecentre movement is drawn mainly
from Benjamin (2001a, 2001b; 2000).
One legacy of South Africa’s apartheid policy is the unequal
distribution of telephone access to its non-white households.  89% of
white households have a telephone compared to 11% of black
households (Benjamin, 2001a).  The new government’s
Telecommunications Act, 1996, sought to redress this imbalance by
forming the South African Universal Service Agency early in 1997.
Telecentres were seen as the means to achieve Universal Access
rather than Universal Service.
The same year, the Universal Service Agency advertised and
received five hundred applications for a telecentre by its August
1997 cut-off date (Benjamin, 2001a).  Thirty sites were chosen, with
the first established in Gaseleka in 1998 (Benjamin, 2001b).
Gaseleka was chosen because it is a very poor and remote area.
Three local chiefs, local government and community groups
supported the application.  The local branch of the South African
National Civic Organisation (SANCO) indicated that it would run
the telecentre.  The president of SANCO, a community-based group
allied with South Africa’s ruling party, the African National
Congress (ANC), is also the chair of Gaseleka’s telecentre
committee (Benjamin, 2001a).  His social linkages have ensured the
support of the three local chiefs and close links with the local
government.  The telecentre supports the chiefs and local
government councillors with free telephone calls and photocopying.
In turn, the telecentre has free water and electricity from the local
government (Benjamin, 2001a).  Initially, it offered access to
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faxing and photocopying.  It has branched out to offer more
services:
• a postal service point with an alternate day mail delivery, post
  office services
• liaison centre for government departments such as health and
  welfare, police
• a local radio station  • passport ID photographs
• computer software training • a local newspaper
• desktop publishing • distance education
Other telecentres have since been opened.  Some are successful,
while others suffer from technical, billing or organisational
problems.  This is because there is no strong national network
association responsible for training managers and setting minimum
standards.
Telecentre services vary from village to village.  However, a report
by the Universal Service Agency (USA) in 1998 detailed that the first
telecentres had low service standards.  One third of managers in 29
telecentres surveyed had no knowledge of customer needs and the
other two-thirds did not develop services to meet user requirements
(USA, 1998a).
Telecentres are located in available renovated buildings in the
community.  While the Universal Service Agency is the national
network association, it has not set clear standards and guidelines for
telecentre managers and telecentre service requirements.
Consequently, managers are unclear as to their responsibilities and
have inadequate managerial, business and financial training
(Benjamin, 2001b).  This spills over to inadequate training for the
individual user and volunteer.
A telecentre has five telephones, four computers, a photocopier, fax,
printer, scanner, overhead projector, television, video player and
modem.  A satellite office has a computer with a printer, a scanner, a
copier stored in a moveable cabinet attached to a telephone line and
a modem.
While the emphasis is for community groups to establish the
telecentre, the lack of training of volunteers fails to redeem the
potential of the situation.  Technical difficulties and lack of support
by the Universal Service Agency has created disillusionment in some
communities.
The Universal Service Agency is the national network association for
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set up a telecentre, training for managers and staff or a standard for
telecentre charges and service provision, the telecentre movement in
South Africa has suffered unwarranted difficulty (USA, 1998b).
Consequently managers of individual telecentres do not know how to
tailor services to meet community needs and requirements.  While
communities are glad to have a telecentre in their midst, there is
some disillusion (Benjamin, 2000).
In its own report, the Universal Service Agency (1998b) has
admitted that its lack of financial systems, inadequate training of
managers, no clear tariff structure and unclear expectations have
not enabled telecentres to properly manage themselves.  It has also
admitted to not having a management system to monitor telecentre
performance and to detect misappropriation or misuse.  In
recognition of this state of affairs, the Universal Service Agency has
recommended that telecentres not be established on a large scale
until proper management practices are in place.
South Africa’s government (macro level) has taken the initiative to launch the
country into the Information Age.  However, the telecentres appear to struggle
from difficulties with training and the literacy of villagers (micro level).  There
seems to be no industrial (meso level) involvement or expansion associated
with the telecentres.  The lack of strong direction from the South African
Government (macro level) hampers development at village level (micro).  The
misappropriation and misuse of telecentre equipment indicates the practice of
different values.  Apartheid was the regime imposed by a white minority
government.  One legacy is government structures based on Western
individualism and thinking.  It is these structures and values under which
telecentres been established in the different communities.  In contrast, African
thinking still runs along tribal lines, where what belongs to the family is
considered sacrosanct but all else is fair game.  Consequently, there is the
competing black influence of other families for rights to use the telecentre.
South Africa as a nation has seen a change of regime from white minority rule
through apartheid to black majority rule.  The change has not necessarily been
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leaves a mark on people.  Apartheid can be regarded as a form of disciplinary
power (Foucault, 1977a).  Disciplinary power is that kind of surveillance in
prisons and asylums.  In such situations, the activities of inmates and patients
are regularised, made routine and secured through norms (Introna, 1997).
Black South Africans were subjected to this kind of rule under apartheid.  One
possible outcome of this experience is post-traumatic stress syndrome where
unresolved trauma sinks to the level of the subconscious.  While largely
forgotten as individuals ‘get on with their lives’, its effects are still active.  Its
symptoms range from anger and aggressiveness to withdrawal, apathy, loss of
emotion and motivation as well as unexpressed grief and bereavement. It can
co-exist with other mental illnesses such as depression and can surface years
after the original trauma.  Negative coping mechanisms can include isolation,
use of alcohol or drugs, violence, angry behaviour, intimidation, unhealthy
eating or self-destructive behaviour such as suicide (Ruzek, 2005; Näätänrn,
Kanninen, Qouta an Punamäki, 2002; Lee and Young, 2001).  Besides
bureaucratic incompetence, this could be a reason contributing to the lack of
strong leadership of the national telecentre association, the Universal Service
Agency.
Benjamin’s (2001a, 2001b; 2000) research on South Africa’s telecentre
movement also tells a story.  It is not just what a story says that is influential
but also what it does not say that may be more convincing.  The power of the
story or narrative is in the participation of the audience in the story, at a
minimum to believe it but also to complete it (Feldman and Sköldberg, 2002).
This was noted by Aristotle (Rhetoric, 1.2, 1357a17-21) in relation to the
audience’s response to the enthymene.  An enthymene is an element of rhetoric
that provides an argument or syllogism, one part of which is missing (Aristotle,
Rhetoric, 1.2, 135716-17).  Often the missing part is the major premise, but it
can be the minor premise or even the conclusion (Corbett and Connors, 1999).
Another part of the enthymene is that the conclusion may be probable or likely.
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commonly held beliefs that are usually true without excluding alternate
possibilities.  Its logic may be apparent rather than real.  Aristotle described it
as the “most effective means of persuasion” (Rhetoric, 1.1, 1355a7-8).
An example of an enthymene is given by Corbett and Connors (1999): “Tom
has not studied diligently for his exam, so Tom will not pass his exam”.  Here
the major premise of the argument is absent, the conclusion follows from the
premise.  The major premise (omitted or implicit) is: “students who do not
study diligently will not pass the exam”.  The minor premise is: “Tom has not
studied for his exam”.  The conclusion is “Tom will not pass the exam”.  To
state the premise is to invite argument that some students may pass their exam
without having to study diligently.  The argument of the enthymene therefore is
not logically binding but is only plausible.  In not stating the major premise,
the audience is invited to contribute or agree that students who do not study
diligently will not pass the exam.  The controversy that some students can pass
without studying diligently is avoided so the argument is harder to dispute.
This increases the ability of the enthymene to persuade the listener (Aristotle,
Rhetoric, II: 22).  An argument using an enthymene can be utilised with intent
or it can be just as unwitting (Feldman and Sköldberg, 2002).
The South African case study presents an unwitting enthymene.  The
difficulties experienced by South Africa’s central telecentre association, the
Universal Service Agency creates an unconscious comparison with other
African states such as Zimbabwe, Sudan and Ethiopia.  The question that arises
from what is unreported by Benjamin is whether the Universal Service Agency
will lack leadership and be as corrupt as some other black administered
agencies in other African states.  Only time can tell.Chapter 4 Policy in Action - Bottom-Up Approach 164
Australia
Australia has an image as a rural-based economy and culture.
However, most Australians live in a 200km wide strip along the
eastern coast.  In the west, settlement is on the southwest coast
around Perth in an urban or semi-urban setting (Share, 1997).  One-
fifth of the population lives in rural and remote Australia, which is
roughly ninety percent of the continent.  Two-thirds of country
people live in country towns, the rest on transport routes or in
Aboriginal communities.  Sixty percent of the population in remote
areas are of Aboriginal or Torres Strait Islander descent.
Australia has no specific rural development policy.  This stems from
Australia’s Constitution and the relation of the States to the Federal
Government.  Land tenure and management, forestry, agriculture,
infrastructure provision such as schools, roads, health and other
services are the responsibility of the states.  The Federal
Government’s responsibility for agriculture and hence regional
development derives from agriculture’s status as a nationally
important export industry (Share, 1997).  Changing socio-economic
conditions brought about by drought, environmental degradation
such as salinity, international trade imbalances and declines in
agricultural commodity prices (DPIE, 1997) have meant a
readjustment for Australian agriculture.  Since 1950, while farming
output has doubled, the number of farms has declined as family
farms have been bought out to increase farm size.  Despite this,
farmers’ real incomes have dropped (Knopke, Furmage, Walters and
Krieg, 1995).  Rural communities have also suffered from the
continual withdrawal of services such as schools, hospitals, banks,
postal services and other government services (DPIE, 1997).
In the late 1980s, the Commonwealth Department of Primary
Industry and Energy (DPIE) collaborated with the University of New
England to conduct a feasibility study on the applicability of the
Scandinavian telecentre concept in Australia.  In 1991, a number of
experimental facilities were established through programmes such
as distance education and computer-based public information
access.  The following year, 1992, saw the commencement of the
Federal Government’s Telecentres Programme in Walcha, New
South Wales.  Telecentres then opened in Victoria, Queensland
South Australia, Tasmania and Western Australia.  The Australia
Rural Telecentres Association (ARTA) was formed in 1995.  Its aim
was to network between telecentres and develop lobbying power
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Telecentres offer a wide range of services, depending on community
requirement.  These range from email access, photocopying,
scanning, desktop publishing and distance education, to video
conferencing.  Some telecentres contract from government
departments to provide services on their behalf (Suzuki and
Chamala, 1998; Oliver and Short, 1996).  Provision of these services
is in part dependent on the (in)capability of the telecommunications
infrastructure (Community Teleservices Australia, 2004).
Telecentres are housed in whatever accommodation is available in
the community.  This can be in disused buildings, community centres,
schools or libraries (Community Teleservices Australia, 2004).
Each state has a central telecentre support group at State
Government level that trains telecentre managers (Community
Teleservices Australia, 2004; Gooley, 2001; Short, 2001).
The success of the telecentres is said to lie with the management of
the telecentre.  A local incorporated community organisation formed
at the beginning of the telecentre project manages each centre
(Suzuki and Chamala, 1998).  Share (1997) notes that most of the
telecentre users are women, while men dominate at the management
committee level.  He also observes that a study in Britain and
Ireland showed that no more than 15% of telecentres return a profit
on operations (Share, 1997).  Australian telecentres have tended to
replace one form of government funding for another or by a number
of bodies (Suzuki and Chamala, 1998; Share, 1997).  It raises the
question of the viability of telecentre operations.
Funding for the telecentres have ranged from federal, state, local
government and community sources (Suzuki and Chamala, 1998).
Government contract work, as a service outpost, as well as local
community and businesses, provide supplemental income for some
telecentres.
The place of telecentres in providing electronic access and services
to regional communities may need to be assessed to consider their
continued place in regional communities.  Telecentres first provided
access and equipment to rural communities in the early 1990s when
the cost of computers and access were too high for regional users.
However, prices have come down and more people have their own
home computers and Internet access.  Their function in local
communities may well change to accommodate the evolving nature
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Federal Government (macro level) funding has enabled the establishment of
telecentres in various Australian states.  A national telecentre association
formed by the various states (meso level) supports the telecentres (micro level)
with training, lobbying power and vision.  Collectively, the story of Australian
telecentres is a success story.  Individually, they are the work of a few
researchers; for example, the available evaluation literature extolling the
success of the Western Australian telecentre network.  This is principally the
work of Short, (2001, 1998) and Oliver and Short (1996).  At the time of
Short’s publications, she was Team Leader, Telecentre Support Unit.  Her
story, at least for the Western Australian Telecentre Network is the published
official voice of the network and its success.  It is her voice, an influential
voice (Dawson, 2003b), that speaks about the success of the telecentre
movement in Australia.  This voice of success tends to draw attention away
from the observation by Qvortrup (1995) that seventy percent of telecentres in
Australia (like Scandinavia) closed after the first two years of operation.  Was
this due to a lack of financial sustainability or a contention that those
telecentres had served their purpose by fostering a ‘culture’ of self-sustaining
technology?  Is it a success story to ensure continued government funding?
The Western Australian telecentre movement and its documentation primarily
by Short, then Team Leader, Telecentre Support Unit, reflects another aspect
of storytelling to that of the South African telecentre movement documentated
primarily by Benjamin (2001a, 2001b, 2000).  In this situation, the relationship
between the audience and storyteller and the context in which the story is told
influences what is said and what is not said.  There are always different views,
perspectives and stories within institutions and organisations.  Those stories
that are able to influence the attitudes and views of others make them
politically powerful to influence and manage change.  A particular story may
then become the dominant narrative.  It reflects the power relationships
between individuals/groups and also reflects the political process by which
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influence decision-making (Dawson, 2003a) for continued government
funding.
When a story is endorsed and accepted as the ‘authentic’ version of events it
may be viewed as a useful store of knowledge from which ‘accurate’
information may be drawn to formulate policy for knowledge
generation/knowledge transfer.  Such narratives, however, may better serve as
narratives about power rather than narratives about change (Dawson, 2003d).
They raise issues about the relationship of group stories to how individuals tell
their narratives of events and processes.  It may be that there is a need for
multiple change narratives with critical accounts of process, rather than just the
‘official’ version that is a ‘snapshot’ analysis of change (Dawson, 2003c).
COMMENTS ABOUT THE TELECENTRE MOVEMENT
Social and Financial Sustainability
Evaluating the success of telecentres may be considered from two types of
sustainability: social and financial (Whyte, 1999).  Social sustainability is the
long-term positive contribution to community social and economic
development.  This may involve various development goals such as:
•  provision of information services to local communities (e.g.
government services, market information);
•  improved access to health, education and other social services;
•  creation of employment opportunities; capacity training through
community participation in the telecentre’s design, maintenance,
financing, ownership, operation, skills-training or democratic
participation in local administration.
(Whyte, 1999)
Financial sustainability for the telecentre is to have revenue income equal to or
greater than expenditure (Tschang, Chuladul and Le, 2002; Latchem and
Walker, 2001; Digital Opportunity Initiative, 2001; Proenza, Bastidas-Buch
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The notion of social and financial sustainability is complicated by the
telecentre which may initially have been established in disadvantaged areas as
a public service.  Proenza, Bastidas-Buch and Montero (2001) contend that
telecentres do not need a long lifespan if they foster a ‘culture’ of technology
that is later self-sustaining.  For example business support services being
developed by Canadian telecentres and IT skills awareness and development
by Australian and Swedish telecentres (Fuchs, 1998a).  This may defend the
disappearance of seventy percent of the first wave of telecentres which
disappeared in Scandinavia and Australia after their first two years of operation
(Qvortrup, 1995).
Some cases have been shown to have been designed without financial
sustainability in mind: Peru’s Cajamarca Public Cabins project, South Africa’s
Agricultural Information Resource Centre and Ghana’s Upper West Commerce
Association project (O’Farrell, Norrish and Scott, 1999).  Ecuador’s IDRC-
funded telecentre was first established to meet a social need for street children
but later had to generate revenue to continue providing its services (Stoll,
2000).  Other telecentres are designed with financial activity in mind.
Tasmania’s telecentres focus on e-business (Young, Ridley and Ridley, 2001).
Senegal’s telecentres are franchises operated by individuals or communities
(Fuchs, 1998a, 1998b).  Rural information kiosks in various Indian states offer
government services (Quibria and Tschang, 2001).
All the cases have had to confront financial sustainability issues such as
revenue sources and ownership models to remain operational.  Oestmann and
Dymond (2001) observed that multi-purpose telecentres are not able to be
financially self-sustaining.  Telecentre evaluation literature appears to centre
on various business and ownership models (Molnár and Karvalics, 2004),
partnerships (Quibria and Tschang, 2001) or economies of scale (Buckland,
1997) as suggestions whereby telecentres can become self-sustainining and so
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deal with static economic aspects of sustainability and do not factor in
changing circumstances.  Case documentation has stressed the positive aspects
of access and the bridging of the digital divide.  However, separate research
evaluating telecentres has included the inability of many telecentres to become
financially viable (Tschang, Chiladul and Le, 2002; Latchem and Walker,
2001; Qvortrup, 1995).
Telecentres, worldwide, appear to suffer difficulty with financial sustainability.
For many, their initial capital cost has had to be written off as non-recoverable
(Huggins and Izushi, 2002; Tschang, Chiladul and Le, 2002; Latchem and
Walker, 2001; Share, 1997).  With few exceptions, most telecentres in
developed and developing nations depend on international development agency
or public funding to remain in operation.
Common difficulties experienced by telecentres appear to be:
•  poor telecommunications infrastructure limiting capability of service
provision;
•  poor power infrastructure limiting availability of service provision;
•  poor transport infrastructure limiting economic expansion;
•  inadequate training for staff to promote and provide computer and
software training;
•  heavy reliance on voluntary community effort to manage the telecentre;
•  language illiteracy and computer illiteracy;
•  lack of awareness and culture about the use and benefits of ICTs;
•  users’ lack of ability to pay full cost for services.
(Latchem and Walker, 2001; Benjamin, 2000).
Suggestions to overcome the above are varied.  They range from establishing
‘networks of competence’ (Qvortrup, 1990), strong national associations to set
training standards and service prices (Short, 2001), subsidised access
(Sawhney, 2003) or engaging in the concept of increasing returns as telecentre
systems are scaled-up (as additional nodes or services are added to a network)
(Shapiro and Varian, 1999).  While each of these models addresses the social
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of hard infrastructure and top-down involvement.  The poor physical state of
telecommunications infrastructure shown in some case studies impedes access.
In the Honduras, poor transport and power infrastructure compounded
community inability to capitalise and expand local participation in the global
economy (Lallement, Terrado and Zhang, 2006).  While general illiteracy and
computer illiteracy can eventually be overcome with training, the lack of
strong systematic top-down involvement to provide management and training
skills has hampered telecentres in Africa from realising their full potential
(Benjamin, 20001a, 2001b, 2000).  Subsidised access (Sawhney, 2003), is not
fashionable in a climate dominated by the concept of the market as the ultimate
referee for success.
The concept of increasing returns favours those telecentres with good
economies of scale, a centralised management to enforce standards and
managers with an entrepreneurial outlook (Oestmann and Dymond, 2001).
However, the success of this is predicated on a platform of good
telecommunications infrastructure, a good, steady power supply that does not
intermittently brown or black out and good transport infrastructure to ship
goods to their destinations.  Regardless of the calibre of local voluntary
management, national government involvement still appears essential to
provide the unity of vision, training, capacity building and initial capital outlay
to facilitate success at the local community level.
Authority/Power
Part of a telecentre’s success, as Short (2001) noted, is “a co-ordinator who is
entrepreneurial and a people person, not a technologist” (p27).  This criterion
captures a notion of authority that differs from the traditional Enlightenment
view which sees authority or power devolving from a sovereign (Foucault,
1980) as represented by Hobbes (1962) and Machiavelli (1958).  Foucault
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centralised around ‘the government’, less easy to avoid, and relies on people to
act responsibly and discipline themselves.  Foucault saw these forms of power
as productive rather than inhibiting.  They enhanced the capacities of those
they operated on, not necessarily at the expense of others.  They were tied up
with knowledge and expertise.  In this way, power in development is applied
through training and capacity building.  The concept behind the bottom-up
approach to development is to empower individuals and communities so that
they can decide their destiny – power present in action (Foucault, 1977b).
CONCLUSION
The thought behind bottom-up development is that development is best
achieved with minimal government intervention and vigorous promotion of
free markets (Midgley, 2003; Friedman, 1989).  It is about “widening people’s
choices” so that they can decide what they “should have, be and do to insure
their own livelihoods” (United Nations, 1990, p10-11).  Certainly, the strength
of bottom-up development is its ability to create strong community support.
Such community participation has assisted formation of the national telecentre
association in Scandinavia, Hungary and Australia.  The case studies show that
i) clear goals, ii) cooperation among stakeholders and iii) open, clear
communication allow grassroot community support to form and give rise to a
national movement underpinning the establishment of telecentres in a country.
In the case of South Africa, past trauma remains active in the system to affect
government (macro level) ability to provide direction and training.  In spite of
poor direction and little training from the national telecentre association and
ensuing disillusionment, community participation (micro level) still rallied to
support local telecentres.
The bottom-up case studies reveal more clearly than the top-down case studies
in Chapter Three that the different levels of society have limited and different
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consistent national government intervention.  However, it is not able to
‘vigorously’ engage with free markets due to the lack of hard infrastructure.
Impetus for bottom-up development may lie with the local community (micro
level) but all the telecentre case studies demonstrate that top-down (i.e.
government, macro level) initiative is still needed to launch development.
Top-down involvement continues to be necessary for the telecentres to provide
useful services and to be ‘successful’.  This involvement takes the form of a
national telecentre association to provide clear goals, guidance and training;
provision of hard infrastructure (e.g. telecommunications, power, roads) and
continued funding for telecentres to remain operational.  It is significant that in
twenty years of existence, telecentres in developed and developing countries
have not been able to become financially self-supporting (Tschang, Chilasul
and Le, 2002; Latchem and Walker, 2001, Qvortrup, 1995).
Bottom-up development is not able to generate hard infrastructure upgrades.
Lack of adequate hard infrastructure actually impedes economic development,
demonstrated by the lack of good roads in Honduras.  In countries where
regional hard infrastructure is better, but not as good as in the cities, business
remains at cottage industry level (e.g. Scandinavia, Australia, Hungary and
South Africa) (Samuel, 2002; Tschang, Chilasul and Le, 2002; Oestmann and
Dymond, 2001).  There appears to be no evidence of bottom-up development
creating business growth to generate a flow-on effect in employment.  Job
creation would appear from the top-down development case studies in Chapter
Three to be an industry (meso level) initiative.  This involvement is lacking in
the bottom-up approach.  The bottom-up approach reveals, that in reality,
communities are still not in a position to decide what they “should have, be and
do to insure their own livelihoods” (United Nations, 1990, p10-11).
Bottom-up development, like the top-down approach, was constructed within
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success of the top-down approach saw international development swing to its
obverse side (Seabrook, 1993; Marsden and Oakley, 1982).  Government took
the lead in top-down development.  In the bottom-up approach, community is
supposed to be the main driver.  This reflects the single cause and effect
thinking of the classical scientific paradigm.  The bottom-up case studies
demonstrate, perhaps more clearly than case studies in the top-down approach,
that cooperation and coordination between different levels of society (macro,
meso and micro) is required for successful development to take place.  The
case studies demonstrate that community (micro level) can respond by
supporting the telecentre but is not able to self-organise to be further educated
beyond its existing limitations or to upgrade its hard infrastructure.  In case
studies where government (macro level) demonstrated leadership by making
training and education available, telecentres could be established throughout
the country (Scandinavia, Hungary, Australia).  Business (meso level)
involvement to generate employment and entry into the knowledge economy
for a region or a community is not as evident in bottom-up development as it is
with top-down development.
The bottom-up and top-down case studies show that government, industry and
communities can produce only limited outcomes. They appear to have distinct
spheres of influence and are not able to generate results beyond their
boundaries of influence.  Government, industry and communities could also be
said to be different levels (macro, meso, micro) within a system – a system
being a nation with its regions and economy.  Interaction between all three
levels seems to be necessary to produce successful development, as evidenced
by Oulu, Finland, detailed in Chapter Three.  Among the examples cited in the
thesis, it appears to be the only case study of development that has produced
the economic and technological innovation prized by policy-makers around the
world.  In Oulu, Finland, a case study of top-down development, government
(macro level), industry (meso level) and the local authority (micro level)
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worked to reduce disagreement to establish a shared view of strategy and
simultaneous execution at the various levels (Sotarauta and Linnamaa, 1998).
This successful multi-level approach (Sotarauta and Linnamaa, 1998, p505) by
the Finns puts their way of working outside the linearity of the classical
scientific paradigm.  Oulu’s success lay in having clear goals, an inclusive,
cooperative policy process and active communication with different
stakeholders to reduce disagreement.  This would have allowed any past
trauma in the system to be faced and dealt with, enabling individual and
community development, relational growth and renewal of social connections
(Figley, 2005; Allen and Bloom, 1994).  Telepistemological issues of access,
agency, authenticity, authority and attitude could be engaged in a
consubstantiality with reality (Malpass, 2000) that allowed development to
take place.  Oulu’s inclusive, cooperative policy process enabled the various
levels of society and their different spheres of influence to network and
complement each other.  It generated the momentum sought by policy makers
to create technological innovation, financial success and generate employment.
In Chapter Two, the Western Australian case study of the Goldfields Esperance
region showed that a clear goal to improve regional telecommunications
involving regional stakeholders in an inclusive manner generated a momentum
of support.  Although trauma was encountered, the brevity of the contract did
not permit treatment of this or involvement of all social levels, especially the
mining industry in a sustained manner to effect long-term change.
These same issues are reflected in varying degrees in the case studies cited in
Chapters Three and Four, which examine top-down and bottom-up
development.  These are i) clear goals, ii) inclusion of, and cooperation among
stakeholders and iii) open, clear communication.  This style of working
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society and their different spheres of influence to complement each other and
generates momentum for development to take place.
An investigation of how this alternative way differs from the classical scientific
paradigm is detailed in the next chapter, Chapter Five.Chapter 5 Using Complexity and Action Research 177
INTRODUCTION
In Chapters Three and Four, case studies of top-down and bottom-up
development demonstrated how the classical scientific paradigm uses a model
to remake reality.  Research has shown that success is modest when
implementing the top-down model (Massey, Quintas and Weld, 1992), whilst
the bottom-up approach struggles with financial and social sustainability
(Latchem and Walker, 2001; Qvortrup, 1995).
The mismatch between the models and reality reveals some assumptions by the
classical scientific paradigm.  They are: 1) the model can be replicated, 2) the
same detailed plans, goals and structures accompanying the model can be
transplanted, 3) progress is predictable and linear, and 4) time is considered a
constant.  They highlight the paradigm’s limitations in dealing with multi-
level, nonlinear, complex reality (Merry, 2000).  The success of the
participatory multi-level approach used by Oulu, Finland, suggests that the
reality of regional development requires a more holistic approach than simple
linear ‘cause-and-effect’ thinking.  Holistic development is explored through
the framework of complexity theory.  ‘Complexity’ is proposed as a theory that
better accommodates non-linear development in the real world.  One key
feature is the interactive participation by individual agents to produce emergent
states.  For this reason, action research is suggested as a reflexive methodology
to better assess process and inform action in situ rather than post hoc.  This is
due to dynamically emerging situations.
In this chapter, I first discuss how technological and social interaction has
created imbrications (overlaps) that challenge the either/or categories of the
classical scientific paradigm.  Secondly, complexity is presented as better able
to deal with a non-linear, multi-level complex reality.  The principles and
concepts of complexity are then explained and compared with the assumptions
of the classical scientific paradigm.  Those characteristics applicable to
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of conscious and unconscious developmental growth to account for those
‘invisible’ interactions in a complex social system.  Principles of intervention
are then outlined.  Thirdly, action research as a reflexive methodology that
advocates change through interaction is discussed.  It complements complexity
theory to provide in situ knowledge, feedback and understanding of emergent
states in a complex social system.  Combined with complexity, action research
provides a modus operandi (phronesis or practical wisdom) that assists reading
the developmental phases in a complex social system so that intervention may
be more appropriate.
IMBRICATIONS BETWEEN TECHNOLOGY AND SOCIETY
Development has been acknowledged (Lindsay, 2005; Farazmand, 2001;
Wojan and Rupasingha, 2001; Storper, 1992) to present greater challenges
because of globalisation and advances in communication technologies.
Progress is no longer linear but circular and iterative with feedback loops
(Diez, 2002, Lambooy, 2002).  Regional development policy is increasingly
centring on knowledge creation, learning and capacity building at a personal
and collective level (Boekema, Morgan, Bakkers and Rutter, 2000).  Its aim is
to transform regions into ‘learning regions’ by changing the way knowledge is
created and accumulated by building social capital (Diez, 2002).
The classical scientific paradigm relies on choice and action not changing the
nature of the system (Norgaard, 1998).  However, digital technologies affect
social dynamics differently from region to region (Sassen, 2002).  If regional
development is considered to be a long-term process of transformation (Diez,
2002; Audretsch and Feldman, 1996) rather than a process of accretion, then
conceptual tools need to understand and appreciate the process of changing
preferences, perceptions and values.  According to Sassen (2002), globalisation
and digital technologies have created a situation in which the paradigm’s
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technology.  Sassen asserts that contemporary change and development
continue to be argued along traditional lines of technological access and
application.  Using a mechanical analysis of technical capabilities and
analytical tools developed in a pre-digital era results in two deficiencies.  First,
thick social environments, material/physical conditions, practices and place-
boundedness where these technologies operate are made invisible (Lovink and
Riemens, 2002; MacKenzie and Wajcman, 1999; Loader, 1998; Latour, 1991).
Secondly, using either/or categories “filter out alternative conceptualisations,
thereby precluding a more complex reading of the impact of digitisation on
material and place-bound conditions” (Sassen, 2002, p366).  For example,
Sassen (2002) notes that real estate has become ‘mobile’ through globalisation
and digitisation.  Real estate financial services advertise a spatially bounded
item globally over the Internet and at the same time offer financial services to
secure it.  The real estate has a physical place-boundedness and exists in
electronic reality at the same time.  This ‘liquefying’ of a solid state creates
difficulties for scientific analytical categories that can only deal in ‘pure’ states
of ‘solid’ or ‘liquid’ (Davison, 2001).
These categories consequently do not recognise embeddedness and the various
outcomes of technologies on different social orders (Sassen, 2002; Dale, 2001).
They are also unable to “capture what are now often conceived of as
contradictory, or mutually exclusive, attributes” (Sassen, 2002, p365).
Acs and Varga (2002) highlight this difficulty when they combine new
economic geography (Krugman, 1991), new growth theory (Romer, 1990) and
new economics of innovation (Nelson, 1993) to shed light on this process.
New economic geography concentrates on answering spatial questions of why
economic activity is concentrated in some regions but not in others.  New
growth theory explains economic growth factors but omits spatial concerns of
geography and institutions (social structures) involved in innovation.  New
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processes but does not tackle spatial issues and economic growth.  This
tripartite discussion is predicated on Krugman’s (1993a, 1993b) model of new
economic geography, a ‘model of equilibrium’ that treats “spatial issues in a
way economists are accustomed to” (p137).  Acs and Varga (2002) conclude
that even by combining the three literatures, there is difficulty in dealing with
the complexity of technological and social imbrications pointed out by Sassen
(2002) and hinted at by Krugman (1995).  Commenting on complexity, Murray
Gell-Mann, Nobel Laureate and a founder of the Santa Fe Institute, says:
“When dealing with any non-linear system, especially a complex one,
you can’t just think in terms of parts or aspects and just add things up
and say that the behaviour of this and the behaviour of that, added
together, makes the whole thing.  With a complex non-linear system
you have to break it up into pieces and then study each aspect, and
then study the very strong interaction between them all.  Only this
way can you describe the whole system...We need a corpus of people
who consider that it is important to take a serious and professional
crude look at the whole system.  It has to be a crude look, because you
will never master every part or every interconnection…Unfortunately,
in a great many places in our society, including academia and most
bureaucracies, prestige accrues principally to those who study
carefully some [narrow] aspect of a problem, a trade, a technology or
a culture while discussion of the big picture is relegated to cocktail
party conversation.  That is crazy.  We have to learn not only to have
specialists but also people whose speciality is to spot the strong
interactions and the entanglements of the different dimensions, and
then take a crude look at the whole.  What we once considered the
cocktail party stuff – that’s a crucial part of the real story” (Friedman,
2000, p 27-28).
Complexity theory is discussed below as a framework to help “spot the strong
interactions and the entanglements of the different dimensions ” (Friedman,
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COMPLEXITY
Definition and Description
Complexity theory is an emerging, interdisciplinary field investigating the
behaviour of different systems in the natural and physical worlds (Casti, 1997).
Associated with work by the Santa Fe Institute (Lewin, 1993; Waldrop, 1992),
it is founded on observed similarities in different dynamic systems called
complex adaptive systems (CAS).  There is no agreed definition of complex
adaptive systems among complexity scientists but there are common
characteristics.  These are:
1. Complex adaptive systems are evolving networks of independent but
inter-dependent agents.
2. Complex adaptive systems are able to self-organise into higher or greater
levels of complexity using simple ‘rules’ or patterns of interaction to
produce emergent states.
3. Progress is non-linear.
4. Time is not reversible.
Characteristics of Complex Adaptive Systems
1) Complex adaptive systems are evolving networks of independent but inter-
dependent agents – The networks are open and constantly evolving (Prigogine
and Stengers, 1984).  They move at the edge of chaos and order, unlike closed
systems which follow a predictable path.  Complex adaptive systems do not
exist in a state of equilibrium.  These properties are found not only in
thermodynamic systems but also in organic, living systems (Coveney and
Highfield, 1995; Cohen and Stewart, 1994).
2) Complex adaptive systems are able to self-organise into higher or greater
levels of complexity using simple ‘rules’ or patterns of interaction to produce
emergent states - A network of agents, each with little individual knowledge,
can produce coordinated outcomes that demonstrate more intelligence
collectively than individually.  In such a system, many agents follow simple
rules to adjust their actions without seeing or understanding the dynamics of
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deals with a complex and ‘out-of-control’ environment (Kelly, 1994).   For
example, computer simulations mimicking bird flocking behaviour apply
simple rules such as ‘do not bump into another bird’ and ‘keep up with
neighbours but do not stay too close’.  The results are that biologists conclude
birds operate using such algorithms (Kelly, 1994, p11).  So long as individual
parts of a complex system have feedback and capacity to respond, they can
work together to improve the system (Innes and Booher, 2000). The work by
individual parts with the little information that each has produces what is
known as emergent states.
‘Emergence’ is the phenomenon where causes at one hierarchical level
generate qualitatively new characteristics at another level (Botchway, Goodall,
Noon and Lemon (2002).  The interactions, structures, behaviours and
relationships of a system at a micro level create structures at a macro level that
behave differently from the components that generated them (Merali, 2004;
Anderson 1972).  This creation of new structures in dynamic systems is a self-
ordering and self-organising process called autopoiesis (Mingers, 1995;
Maturana and Varela, 1980).  It occurs across the various levels in the system.
This same pattern of occurrence is referred to as self-similarity, fractal or
scaling behaviour (Olson and Eoyang, 2001, Mandelbrot, 1977).
This adaptive cycle creates new structures which are considered distinct from
the causes that gave them their existence.  Three properties shape the adaptive
cycle and a system’s future.  These are: a) a system’s potential or wealth limits
which determines possible future alternatives, b) connectedness between agents
determines the degree to which a system can control its own destiny and c)
resilience or adaptive capacity determines a system’s vulnerability to
unexpected shocks or surprises (Holling, 2001).
Within emergence there is evolution, generational differences appear, affecting
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demands of their environment are weeded out.  This also implies adaptation,
where that which is learnt is passed on through rules, cultures, customs,
knowledge and so on (Fuller and Moran, 2001; Kauffman, 1995).  These
structures create a system’s history, the conditions and trajectory of successive
structures (Allen, 1997).  Emergence is caused by interactions between
technological (T), natural (N) and social (S) systems across time and space at a
micro, meso and macro level.
Hadfield (1997) identified three different kinds of emergence: a) physical
emergence, where new patterns of relationships or outcomes are generated; b)
knowledge emergence, in which physical relationships may not change but
human understanding of them changes and c) perceptual emergence, where the
physical relationships and human knowledge about them may not change but
the perceptions of some observers and/or participants change.
3) Progress is non-linear – Relationships in complex adaptive systems
combine with random developments to create new system configurations or
situations that cannot be predicted.  While the exact form of the emergent
structures cannot be planned, the range of possibilities can be contained within
the set of simple rules applied to generate the new order.  Attention is therefore
not so much on ‘emergence’ but on the continual adaptation of systems
(Kauffman, 1995, 1993; Ackoff, 1983).
4) Time is not reversible – the notions of emergence, evolution and adaptation
have a common characteristic in that they are irreversible.  Time moves only in
one direction.  A complex adaptive system’s current position is the result of its
history and the trajectory of a system depends on conditions determined by its
history (Fuller and Moran, 2001; Allen, 1997; Allen, Clark and Perez-Trejo,
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DIFFERENCES BETWEEN CLASSICAL SCIENTIFIC
PARADIGM AND COMPLEXITY THEORY
Complexity’s characteristics differ from the classical scientific paradigm’s
assumptions in the following ways:
Table 4.1 showing the assumptions about change of the Classical Scientific
Paradigm and Complex Adaptive Systems
Assumption Classical Scientific Paradigm Complex Adaptive Systems
1 Centralised control Interactions between system agents
2 Clearly defined goals, plans and
structures
Emerging goals, plans and structures
3 Progress is linear and predictable Progress is non-linear
4 Time is considered to be constant Time is not reversible.
1) Centralised control versus Interactions between system agents
Change, in the classical scientific paradigm, is linear and instigated from one
focal point (Eoyang, 1997).  It is consensual in that different opinions are
prohibited or ignored.  Differences are usually considered to be aberrant
outliers of no consequence (RTD info, 2005, p15).  This strategy eventually
places an organisation at risk of losing its ability to adapt to change (Hedberg,
Nystrom and Starbuck, 1976).  In complexity theory, agents in the system
instigate change by interacting with each other.  They may/may not act in
concert or consensus (Price, 1997).  Such small interactions may produce
significant changes.  They contain the creativity and self-organising potential
to generate the solutions required by the organisation (Olson and Eoyang,
2001).
2) Clearly defined goals, plans and structures versus emerging goals, plans
and structures
The classical scientific paradigm assumes that understanding the whole comes
from dissecting it into parts and analysing them individually.  The paradigm
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plans, goals and structures are clearly defined and detailed.  Complexity holds
that the whole is not explainable by the parts alone.  It concentrates on adapting
core principles to the local situation.  This is because the history of a system
creates the conditions that project the system into a particular trajectory of
successive structures and emergent states (Fuller and Moran, 2001; Allen,
2001, 1997).
3) Progress is linear and predictable versus progress is non-linear
Linear and predictable progress depends on assuming that issues of one stage
of development are resolved before moving to the next stage.  However, the
classical scientific paradigm concentrates only on one process at a time.  It
ignores interaction and interdependencies of processes one on another in a
system.  Complexity understands that simultaneous and parallel processes
continually take place in a system.  The outcome of such interactions results in
progress that is not predictable in the understood notion within the classical
scientific paradigm (Olson and Eoyang, 2001).
4) Time is considered to be constant versus time is irreversible.
Time is assumed to be a constant within the classical scientific paradigm.
Complexity acknowledges that what occurred in the past affects a system today
and in the future.  For example, a tree can have a branch sawn off and a new
branch can grow again in a similar position but not in exactly the same
position.  Where the first branch used to be, there is now a scar on the trunk.
COMPLEXITY IN SOCIAL SYSTEMS
Complexity evolved from the natural sciences and is increasingly used in the
social sciences.  This is partly due to globalisation and advancing technology
creating situations that are more challenging to manage (Harvey, 1990).  It has
been applied in organisational dynamics (Anderson, 1999; Morel and
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Hayday, 1999), economic geography (Lindsay, 2005), sociology (Elliot and
Keil, 1998; Khalil and Boulding, 1996), planning (Innes and Booher, 2000)
and regional science (Wahab, 2003).  In this section I discuss the implications
for definition and methodology when applying complexity theory to social
systems.
Using complexity to understand social systems allows a departure from two
classical scientific assumptions: i) clear, proportional lines of cause and effect;
and ii) the whole can be understood from the study of its individual parts
(Ottoson, 2003).  Complexity highlights “the multiplicity of social reality and
the centrality of ignorance as a characteristic in the social world as well as in
knowing it” (Medd, 2002, p72).  In using complexity to understand social
systems, questions arise as to how to define a social system and what
methodology to use.
Applying the characteristics of complexity to social sciences continues the age-
old need of the social sciences to be justified by the natural sciences so they
can be considered ‘scientific’ (Flyvbjerg, 2001).  It still attempts to
comprehend social processes in a scientific, analytical manner (episteme) that
uses technological knowledge (techne) (Flyvbjerg, 2001).  Nevertheless,
shifting paradigmatic thinking takes time.  Kuhn (1962) noted in his work The
Structure of Scientific Revolution that those not so deeply indoctrinated into the
accepted ways of doing are more likely to step out into the unknown.
Complexity accommodates the current paradigmatic requirement by providing
a means of understanding non-linear complex social processes in a scientific
manner.  At the same time, it provides a point of departure from a mechanical
analysis of technical ability.
In using complexity to explain social systems, the implication is that there is a
need to give more consideration to recursive interaction, self-organisation and
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and indeterminism, continuity and change (Cilliers, 2001, 1998).  In order to
highlight the interactions between different dimensions in social systems, I add
to complexity theory the concept of developmental growth.  This better
accounts for unseen processes within complex social systems.  Following this,
principles of intervention will be discussed.  Action research is then proposed
as a continuation into a practical methodology to make sense of situations in a
complex social system and as a means to provide in situ information and
feedback.
Developmental Growth
Traditionally, policy makers have used models because prediction and
evaluation are simple.  They are easy to manage, quantify, raise money for,
fund and control.  In Kaplan’s (2000) opinion, they are inadequate because
they are designed in an office and are not based on observations in the field.
Kaplan asserts that time is necessary to read specific situations to design
appropriate and transitory interventions.  The intervention is transitory because
the system will develop beyond that intervention as a result of its effectiveness.
Drawing up this kind of intervention requires an understanding (phronesis) of
the developmental phase of a complex system at that point in time.  In
Kaplan’s words:
The ability to read a developmental situation requires a particular
background theory – which few practitioners employ – but it also
requires an understanding of development, the ability to observe
closely without judgement, sensitivity, empathy, an ability to
penetrate to the essence of a situation, to separate the wheat from the
chaff, so to speak, the ability to create an atmosphere of trust out of
which an organisation may yield up secrets which it will normally
hold back (even from itself) in defensive reaction, the ability really
to hear and listen and see, the ability to resist the short sharp expert
response which is usually more gratifying to the practitioner than to
the organisation; and then, out of an accurate reading, to bring (or
arrange for) the appropriate response, one which may not even be
within the ambit of…normal services” (Kaplan, 2000, p523).Chapter 5 Theory – Using Complexity and Action Research 188
A complex adaptive system may exist at a macro, meso and mico level. These
levels interact with each other, with technology and with the environment.  The
macro, meso and mico levels represent self-organising social systems that are
not necessarily at the same developmental phase as one another.  This is shown
in Figure 4.1 below.
Figure 4.1 showing the different levels and interactions within and
between each level of a complex adaptive system in time.  Adapted from
Botchway, Goodall, Noon and Lemon (2002) and Seaton (1997).
The main activity within each level is knowledge creation at individual, group,
explicit and tacit level.  Details of these activities within the levels of a
complex social system are illustrated in Figure 4.2 below.  The processes
demonstrate that the dynamics of knowledge creation are continuous.
Knowledge is continually being exchanged and transformed consciously and
unconsciously.
Figure 4.2 is the synthesis of various researchers.  It was adapted from
Baumard (1996) who, in turn, has added his contribution to that of previous
researchers.  The compilation of the four kinds of exchange between tacit and
explicit knowledge originated with Nonaka (1990a, 1990b).  He compiled
these concepts from other researchers such as Teece (1987) and Piaget (1974).
APPROPRIATION
EXTENSION
CULTURAL GOALS, BELIEFS, CONTEXT
CULTURAL GOALS, BELIEFS, CONTEXT
IMPLICIT LEARNING
IMPLICIT LEARNING
COLLECTIVE
ORIENTED
INTERNALISATION ARTICULATION ASSIMILATION CONSCIOUSNESS
SELF-
ORIENTED
E
X
P
L
I
C
I
T
T
A
C
I
T
INDIVIDUAL COLLECTIVE
GENDER  (CURRENT MDEL) GENDER  (CURRENT MDEL)
GENDER (CULTURAL STEREOTYPE)
UNCONSCIOUS ARCHETYPE
GENDER (CULTURAL STEREOTYPE)
UNCONSCIOUS ARCHETYPE
UNIVERSAL SELF-UNIVERSAL ORIENTATION COLLECTIVE-UNIVERSAL ORIENTATION
APPROPRIATION
EXTENSION
CULTURAL GOALS, BELIEFS, CONTEXT
CULTURAL GOALS, BELIEFS, CONTEXT
IMPLICIT LEARNING
IMPLICIT LEARNING
COLLECTIVE
ORIENTED
INTERNALISATION ARTICULATION ASSIMILATION CONSCIOUSNESS
SELF-
ORIENTED
E
X
P
L
I
C
I
T
T
A
C
I
T
INDIVIDUAL COLLECTIVE
GENDER  (CURRENT MDEL) GENDER  (CURRENT MDEL)
GENDER (CULTURAL STEREOTYPE)
UNCONSCIOUS ARCHETYPE
GENDER (CULTURAL STEREOTYPE)
UNCONSCIOUS ARCHETYPE
UNIVERSAL SELF-UNIVERSAL ORIENTATION COLLECTIVE-UNIVERSAL ORIENTATION
APPROPRIATION
EXTENSION
CULTURAL GOALS, BELIEFS, CONTEXT
CULTURAL GOALS, BELIEFS, CONTEXT
IMPLICIT LEARNING
IMPLICIT LEARNING
COLLECTIVE
ORIENTED
INTERNALISATION ARTICULATION ASSIMILATION CONSCIOUSNESS
SELF-
ORIENTED
E
X
P
L
I
C
I
T
T
A
C
I
T
INDIVIDUAL COLLECTIVE
GENDER  (CURRENT MDEL) GENDER  (CURRENT MDEL)
GENDER (CULTURAL STEREOTYPE)
UNCONSCIOUS ARCHETYPE
GENDER (CULTURAL STEREOTYPE)
UNCONSCIOUS ARCHETYPE
UNIVERSAL SELF-UNIVERSAL ORIENTATION COLLECTIVE-UNIVERSAL ORIENTATION
MACRO
LEVEL
MESO
LEVEL
MICRO
LEVEL
S
O
C
I
A
L
NATURAL
TECHNOLOGICAL
TIMEChapter 5 Theory – Using Complexity and Action Research 189
Nonaka proposed the terms ‘extension’, ‘appropriation’, ‘internalisation’ and
‘assimilation’ (1994, 1991, 1990a, 1990b).  Baumard (1996) has added to this
Spender’s (1994) and Winter’s (1987) work on collective and individual
cognition and knowledge as a strategic asset.  I have added conscious and
unconscious growth and interaction, based on Jung (1972, 1964), Kaplan
(2000, 1996) and observations by regional development researchers such as
Gray and Lawrence (2001) and Tonts and Jones (1996).  This takes into
account conscious and unconscious social practices that are the ‘invisible
barriers’ to development (Hoselitz, 1995).
Figure 4.2 showing knowledge creation processes in a human complex
adaptive system.  Adapted from Baumard (1996).
Social practices form what Bourdieu (1977) terms ‘habitus’.  It is “a system of
lasting, transposable dispositions which, integrating past experiences, functions
at every moment as a matrix of perceptions, appreciations and actions”
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(Bourdieu, 1977, p83).  Adkins (2003) considers that habitus is a “dynamic
interaction of structure and action” (p23).  That is, we develop habitual ways of
thinking, speaking and acting.  In developing our habits, we become
enculturated, which is to say that we acquire the blind spots, ideologies and
prejudices of the society in which we live.  However, these habits, in turn, are
influenced and modified by our experiences in the world (Adkins, 2003; Roth,
2001).  Enculturation not only affects our mind, it also affects our social world
and the material body we inhabit (Bourdieu, 1997, 1992).
Habitus operates in specific fields (Bourdieu, 1977).  According to Bordieu,
the social world is made up of different, overlapping fields of action, such as
the political field, the sporting field, the legal field and so on.  Each field has its
own logic and defines the actions of those who belong to it.  However the
members of that field also shape the habitus of the field and hence the field
itself.  This interaction of competencies, disposition, know-how and
perceptions between the field and its members is considered by Bordieu to
occur below the level of consciousness.  It is a pre-reflexive, non-cognitive
form of knowledge that cannot be articulated (Adkins, 2003).  Riding a bicycle,
kneading dough, driving a car, playing sport, are examples of such knowledge.
The knowledge and technique of those skilled in their fields become an
instinctive and non-cognitive habit (Dreyfus and Dreyfus, 1988); that is, an
unconscious habit.
Unconscious habits also include interaction with the universal in the tacit
dimension.  This is represented in all cultures by reference to spirituality.  It
has been marginalised in Western consideration during the last three hundred
years of Enlightenment thinking.  However, it is still featured and is an active
component in the thinking and socialisation in other cultures.  Religious
thought precedes Enlightenment thinking.  Religious writings also include
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modern psychology.  The human condition has not changed so significantly
that the insights into human behaviour through religious writings are irrelevant.
It is significant to note that the only world religion that encourages
evolutionary change is Christianity.  Equilibrium is emphasised by Buddhism,
Hinduism, Islam and, to a lesser extent, Judaism.  In the Christian ‘manual’,
the Bible, there is an exhortation in Romans, 12: 2 to be “transformed by the
renewing of your mind” (Bible, NRSV, 1989, p162).  This encouragement to
change one’s mindset may be considered persuasion to change thought
paradigms.  The implication is that a current paradigm may become inadequate
to deal with an evolving, more complex reality.  Today, information
communication technology (ICT) is advancing.  Such technologies originally
arose in countries that have had a Christian background.  Since development is
unidirectional, that is from past to future (Davies, 1995), this has implications
for cultures that philosophically/religiously emphasise equilibrium.
This difficulty is noted in the case study of Bangalore, where the main religion
is Hinduism.  The Hindu religion underlines harmony to maintain equilibrium
and meaning.  The achievement of meaning is a routine everyday occurrence in
communities.  It is guided by an understanding of what is regarded as ‘good’ in
that community (Lash, 1994).  This understanding is present in the meanings
and customs that are learnt and in shared background practices, that is
Bordieu’s habitus.  Our habitus does not change easily or simply when we
enter a different field or (sub)culture.  The unconscious influence of Hinduism
within Indian society may be part of the reason why the local government finds
it difficult to upgrade hard and soft infrastructure to accommodate the
expansion and progress of its ICT industry.
The entry of the ICT industry into Indian society may be likened to the entry of
a new member into a particular society.  A new member’s habitus needs to be
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instance, Indian society.  Most importantly, it has to be malleable and
susceptible to being changed into a habitus that will conform (Bourdieu, 1997).
A core premise in Western thinking is change.  This is an unconscious
influence in the innovation of current information communication
technologies.  Indian society steeped in Hinduism encourages equilibrium.
The difficulty in Bangalore’s infrastructure upgrades could be a subconscious
conflict at a fundamental level.
Developmental capacity may also be influenced by traumatic events.  Gray and
Lawrence (2001) and Tonts (1996), in their research on rural Australia,
comment that the withdrawal of banking and postal services could lead to a
diminishment of capacity by rural communities to recover and remake
themselves.  South Australia’s Multifunction Polis demonstrates a measure of
this inability to recover from past trauma.  Australian hostility to the Federal
Government’s proposal to partner Japanese businesses to build the
Multifunction Polis stemmed from Japanese treatment of Australian prisoners-
of-war forty years ago during World War II.  The hostility even extended to
politicians who themselves were too young to be involved in fighting the war
(Synnott and Jones, 1990).  This appears to indicate that trauma does not affect
just the individual but also family, friends, peers and workmates (Miller, 1999).
It produces effects of post-traumatic stress that are absorbed by the community
and which stop the developmental clock.  This leads to relational growth
impasses (Brewin, 2001; Allen and Bloom, 1994).  It robs the individual, and
those connected to that person, of the ability to make and renew internal and
external family connections.  This, in turn, affects individual and corporate
ability to adjust and to be informed on how recover from that trauma (Allen
and Bloom, 1994).
In summary, the developmental phase of a self-organising social system has
conscious and unconscious dimensions.  Trauma halts development and
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inability to make and renew internal and external connections that provide
modulation and education to reduce the trauma.  With such issues in mind, the
next section proposes principles of intervention to manage change in a complex
social system.
INTERVENTION IN COMPLEX SOCIAL SYSTEMS
Since complex adaptive systems have open boundaries and exist on the edge of
order and chaos, it is held that accurate predictions cannot be made, because
what emerges is different from the component parts (Cilliers, 2000; Coveney
and Highfield, 1995; Lewin, 1993).  While ‘exact’ predictions ensuring faithful
replication may not be possible, a general forecast can be made.  The details of
that forecast lie with the idiosyncrasies of the particular system.  To consider
complexity as a theoretical framework is to acknowledge simultaneously
occurring processes (Friedman, 2000).  It is also to consider the influences of
such linkages on each other (Gell-Mann quoted in Friedman, 2000).  Thinking
then broadens from a linear to a lateral progression.
Complex adaptive systems are noted to have the same patterns of occurrence.
Referred to as self-similarity, fractal or scaling behaviour, they produce
emergent states (Olson and Eoyang, 2001).  Thrift (1999, p60, n.3), citing
Cilliers (1998, p143, n.2), comments that Cilliers (1998) notes ‘emergence’ is
used in a way that creates the impression of mysterious happenings when
‘things come together’.  Thrift (1999) suggests that ‘relational properties’
rather than ‘emergent properties’ be used to clarify complexity when used in
the context of social systems.  The next section explores those ‘relational
properties’ to provide some principles of intervention in complex social
systems.  Insights informing these principles were drawn from different areas,
such as knowledge transfer, knowledge management, planning, psychology,
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Principles of Intervention
The principles of intervention for a complex social system will be discussed in
greater detail, using where possible, the case studies already mentioned in
Chapters Two and Three.  They are listed below.
1.  Respect the hierarchy of the system.
2.  Respect the history of the system.
3.  Engage the tipping point to change the whole system.
1) Respect the hierarchy of the system – The macro, meso and micro levels in
a complex social system represent the hierarchy within the system.  Each level
interacts with, and modifies the other as well.  However, the function of each
has defined limits.  This is borne out by the top-down and bottom-up
development model case studies.  The top-down case studies showed that the
macro level (in this instance, national government) is able to establish hard
infrastructure.  It cannot grow the business and research networks at locations
where the top-down model was planted if the meso (businesses, universities,
local government) and micro (communities and individuals) levels do not
establish them.  The bottom-up case studies showed that growing the
community networks (micro level) did not result in economic and social
success if the national government (macro level) did not upgrade the hard
infrastructure (telecommunications, roads, power) and provide a unified vision
for the telecentres.  Major economic development could not take place if
industry (meso level) did not participate.
In the case of Silicon Valley, the original case study for the top-down model,
the macro (government), meso (business, university) and micro (individuals)
levels influenced each other to produce an emergent state that was
technologically innovative and financially successful.  Oulu, Finland is the
only case study where cooperation between the different levels in the system
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2) Respect the history of the system – The classical scientific paradigm
assumes that intervention and change take place in a situation without
historical events.  This is seen in the transplanting of the top-down and bottom-
up development models to different countries.  Complexity theory holds that
the history of a system determines the trajectory of the system. Conversely, the
history of a system also determines how it will respond to intervention.  The
Adelaide Multifunction Polis is an extreme response to an historical event –
Japanese soldiers’ treatment of Australian prisoners-of-war during World War
II.  At the time the Multifunction Polis was proposed, approximately forty
years had passed.  What had happened to a part of the population was now
being responded to by most of the population.  This demonstrates a number of
processes at work.  First, the effect of trauma spreads from an individual to
those people around that individual - family and friends (Miller, 1999).
Second, it affects development and brings relational growth to a standstill.
Third, it affects the ability to adjust and to heal from the trauma individually
and collectively (Allen and Bloom, 1994).
This inability to adjust is passed on unconsciously and becomes part of the
individual, communal and even national psyche (Allen and Bloom, 1994).  It is
now, as Bourdieu claims, a part of habitus (Bourdieu, 1997, 1992).  This
difficulty in coping is seen in Bangalore’s local government and citizens’
response to foreign multinational firms establishing themselves in the city.  It is
apathetic, then hostile in turn (Audirac, 2003; Stremlau, 1996).  The specific
memory of exploitation by the Dutch East India Company has now generalised
to become part of a field (Bourdieu, 1977) of habitus that relates to all
foreigners.
Habitus in turn is a part of the explicit and tacit conditions that surrounds any
circumstance.  These conditions may be described as a ‘confluence’.
‘Confluence’ is defined in the New Shorter Oxford dictionary (Brown, 1993) as
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normally used to describe the flowing together of two rivers.  It also has been
used in engineering, regarding hydroconstruction (Mamedov, 1989), medicine,
regarding the effects of aging on veins and arteries (Kornreich, Hadar, Sulkes,
Gornish, Ackerman and Gadoth, 1998) and computer science (Pace, Lang and
Mateescu, 2003).
‘Confluence’ in this thesis will be used to describe a situation that is the result
of other outcomes, prior conditions and history.  Within the classical scientific
paradigm, one is taught to think in a logical linear fashion with either/or
categorisation.  For example, if I dip a dry cloth in water, then it will no longer
be dry but wet.  However in a social situation, it is more complex.  An act or
intervention may not produce a desired outcome.  This lack of change may be
attributed to a confluence of factors inhibiting change even though an
intervention has taken place.  Alternatively dramatic change, or little change
can take place, depending on the confluence of the situation.  For example, in
the case of Bangalore, the memory of exploitation by the Dutch East India
Company may have generalised to become part of a habitus (Bourdieu, 1977)
that relates to all foreigners but it is not sufficient to stop the thriving ICT
industry existing in Bangalore.  Other factors, such as the pool of highly
trained software engineers, Bangalore’s timezone in relation to the rest of the
world, its low wages, investment friendly conditions and self-contained IT
settlements contribute to the confluence of the situation which allows an ICT
industry to thrive in Bangalore.  The other extreme is the Adelaide
Multifunction Polis, where there were more negative factors than positive ones.
These contributed to a confluence that saw the MFP remain a concept on the
drawing board.
3) Engage the tipping point to change the whole system – In complexity
theory, change can be precipitated by small perturbations to certain parts of the
system.  The result is a disruption to the entire system structure, creating
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Where a simple row of dominoes would cause one event to initiate another
similar one, the butterfly effect amplifies the condition on each iteration.  First
described by Edward Lorenz (1979) in the context of forecasting the weather,
Lorenz noticed that the smallest alterations in starting conditions could
manifest in radically different outcomes.  The degree of change precipitated
depends on three things: 1) the perception of that degree, 2) the location of the
instability in the system and 3) the amount of structural experimentation
undertaken (Gemmill and Smith, 1985).  The perturbations can be minimised
and structural experimentation limited if participants view the system as stable
and efficient to allow them to obtain their personal objectives.  If participants
view the system as unstable, the perturbations can be amplified and result in
extensive experimentation with organisational structures (Stone, 1999).  In
complex social systems, this phenomenon has been described by Gladwell
(2000) as the ‘tipping point’.  Discussion of the dynamics of the ‘tipping point’
is drawn mainly from Gladwell’s work (2000).
‘Gladwell (2000) defines ‘the tipping point’ as “the moment of critical mass,
the threshold, the boiling point” (p12).  ‘Tipping points’ have three
characteristics: 1) contagiousness; 2) little causes can have big effects; and 3)
change happens not gradually but at one dramatic moment (p9).  These, says
Gladwell, characterise medical epidemics, the most well known being the 1918
influenza pandemic.  Tipping points are governed by three rules – a) the law of
the few, b) the stickiness factor and c) the power of context (p29).
a) The law of the few refers to those people who perform a special function in
society.  These few he calls connectors, mavens and salesmen.  Connectors are
the ‘social glue’ in society.  Most people normally associate with individuals in
their own network.  Connectors, however, link several networks together.  It is
not just how many people connectors know, it is also whom they know.
Glawell’s (2000) word ‘maven’ is Yiddish for a collector of knowledge.  They
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people.  They are optimistic, enthusiastic and ebullient.  These three kinds of
people provide the cohesion, information and persuasiveness to create social
epidemics.
b) The ‘stickiness’ factor is another influence.  This has already been
mentioned in relation to the Adelaide Multifunction Polis.  Australia and Japan
would partner each other in an historic development that would feature high-
tech living and industry.  However, both sides of government did not
understand that the atrocities committed in World War II had left an
impression that was difficult to extinguish.  This memorability is the stickiness
factor.
c) The power of context relies on i) the backdrop against which events take
place and look normal or abnormal, and ii) critical mass.
i) Backdrop - if against a backdrop the events that occur look normal then there
is an escalation of those events.  If against the backdrop those events appear
abnormal then the events tend not to continue.  This phenomenon is called the
Broken Windows theory by criminologists James Q. Wilson and George
Kelling (Kelling and Coles, 1996, cited in Gladwell, 2000).  It is the dynamic
that follows from one broken window appearing in a building.  If that window
is not fixed, passers-by conclude that the building has been abandoned and no
one cares.  More broken windows then appear and a sense of disorder flows
from the building to the street it faces.  In this sense of disorder, graffiti
appears on the walls and aggressive interaction begins to take place in the
vicinity of the building.  It then escalates to more serious crime.  These
environmental cues affect social behaviour.  Social behaviour is influenced by
peers and the community rather than the family.  For example, Harris (1998)
demonstrated that a child is better off in a good neighbourhood and a troubled
family than in a troubled neighbourhood and a good family.  Behaviour is
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ii) Critical mass – the decisions we make as individuals differ from the same
decisions we make when pressured by our peers or when we are in a group
(Buys and Larsen, 1979; Pool and Kochen, 1978).  Gladwell uses the following
two examples to illustrate this point.  The book The Divine Secrets of the Ya-Ya
Sisterhood, by Rebecca Wells, published in 1996, became a best seller during
that summer.  This occurred through two activities.  Groups of women were
buying the book and discussing them in groups such as book clubs.  Their
sharing with each other led them to form similar groups described in the Ya-Ya
Sisterhood.  The author, Rebecca Wells, held book readings at various
locations throughout the United States.  The women who had formed groups
like that described in the Ya-Ya Sisterhood would attend Wells’ book readings
to tell her about their experiences.
Similarly, John Wesley’s Methodism spread through England and North
America using analogous means.  Wesley would travel throughout England
and North America to preach and start small groups.  These groups required
that their members attend weekly meetings and live according to a Methodist
code of conduct.  In re-visiting these groups, Wesley reinforced his message,
making it stickier.  All these groups numbered less than 150.  This limit is not
coincidental.  It is due to the size of our brain.  Research (Dunbar, 1996, 1992)
has demonstrated that humans socialise in the largest groups of all primates
because we are the only animals with brains large enough to handle social
complexities.  This includes the information we require to keep track of
relationships, juggle different personalities, keep people happy and manage
one’s own time constraints in order to still know everyone in the circle.  A
small increase in the group creates additional social and intellectual stress.
When groups number less than 150, peer and social pressure are sufficient to
keep individuals in check.  In larger groups, this dynamic breaks down.  One
then requires formal organisational processes that are impersonal and also
more easily ignored.  This number is adhered to by the military (Dunbar,
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well.  To sum up in Gladwell’s words, “that is the paradox of the epidemic:
that in order to create one contagious movement, you often have to create
many small movements first” (Gladwell, 2000, p192).
Summary
Studying the different parts of a complex social system is not sufficient.  In
Gell-Mann’s words, “with a complex non-linear system you have to break it up
into pieces and then study each aspect, and then study the very strong
interaction between them all.  Only this way can you describe the whole
system” (Friedman, 2000, p28).  In the next section Action Research is
proposed as the means to study “the very strong interaction” between the
different parts in a complex non-linear system.
ACTION RESEARCH
Action Research is drawn from action inquiry and systems theory literature.  It
is an action inquiry strategy that includes methodologies described as action
learning, action science and participatory action research (Ellis and Kiely,
2000).  Action Research (Moreno, 1943, 1937a; 1937b) was initiated by J.L.
Moreno, a physician.  He designed it with an ‘actionist’ view (Cherry, 1999) to
research (Dash, 1999) real life situations.  An outline of the history and
variations of Action Research is detailed in Appendix 3 Action Research.
The tenets of Action Research closely resemble those of phronesis.  Both
emphasise practical wisdom and ethical choices.  In phronesis the expert
performs in an unconsciously, intuitive manner.  Action Research actively and
consciously incorporates reflections on theory and methodology.  It does so
with participants in the project being part of the cycle to better inform practice
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WHY USE ACTION RESEARCH?
Action Research provides a strategy to forge closer bonds between knowledge
generation and knowledge application (Bradbury and Reason, 2003).  It is
research ‘with’ rather than research ‘on’.  Practitioners themselves become co-
researchers.  Action Research bypasses the “traditional, constructed separation
between research and application” (Bradbury and Reason, 2003, p157).
Action Research (AR) has two goals: to solve problems for the client and to
contribute to research.  This means being a practitioner and academic
researcher at the same time (Gummesson, 2000).  AR’s focus is understanding,
planning and implementing change in systems.  By being holistic, it recognises
complexity but it also requires that the researcher has project management
skills and an understanding of people and the corporate environment (Coghlan,
2003; Cherry, 1999).
The Action Research cycle is an iterative one that goes through the following
stages:
Look  _Gather relevant information (gather data)
_Build a picture: (Define and describe)
Think  _Explore and analyse: What is happening here? (Hypothesise)
_Interpret and explain: How/why are things as they are? (Theorise)
Act  _Plan (Report)
_Implement
_Evaluate
(Stringer, 1996, p16)
The above cycle is implemented through single and double loop research.  The
terms ‘single loop’ and ‘double loop’ were popularised in the action research
work of Chris Argyris (Argyris, Putnam and Smith, 1985).  Single loop action
research relates to the cycles of action, reflection and the testing of that
reflection in practice.  Double loop action research seeks to open opportunities
for dialogue and conversation where none previously existed.  For example,
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region’s future.  Both single and double loop research are employed in an
action research project (Bradbury and Reason, 2001).
Action Research has a relational and interactive focus through first-person,
second-person and third-person research.  First-person action research/practice
skills and methods address the researcher’s personal ability to self-observe and
be responsibly conscious about how he/she acts (be it thinking, strategising,
performing and/or assessing).  First-person inquiry can liberate us from
traditional and habitual ways of seeing and acting in the world.  Social science
tradition within the classical scientific paradigm overlooks personal
responsibility for self-preparation because of its belief in objectivity.  That is, if
we are objective, we do not bring “I” as an instrument of interpretation.  The
researcher’s values stand apart from the research.   Action Research breaks
with the classical scientific paradigm to acknowledge that the researcher is a
participant in the research situation and is part of the change process.  It also
makes the researcher the focus of research in first-person inquiry.  The action
researcher is responsible for the quality of attention, consciousness and
interpersonal interaction they generate around them (Torbert, 2001; 1991;
1976; Bradbury and Reason, 2003).  First-person inquiry leads to second-
person research and ultimately to third-person research.
Second-person action research relates to the action researcher’s ability to
engage face-to-face with others on issues of concern and to do so productively.
It requires:
a)  Non-intrusive collaboration where participants retain ownership of the
process and decisions are respected.
b)  Mutual trust and genuine respect so that all participants are able to
understand and deal with their own realities.  This requires time and
patience.
c)  Solidarity, a sense that all are on a common journey and shared destiny.
d)  Mutuality and equality where all participants make their interests, agendas
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e)  A focus on process that requires emotional as well as intellectual
involvement.  It requires going beyond a detached working relationship to
respect others’ cultures, ways of relating and construction of time.
f)  Language as an expression of culture and power.  Language is not just
used to communicate but also to understand and deal with the world
(Whitmore and McGee, 2001)
Third-person action research builds on first and second-person practices to
create a wider forum of inquiry to involve the whole community or
organisation.  It brings together groups whose work may be interdependent but
may not normally dialogue with each other.  Bradbury and Reason (2003)
consider that action research that integrates at least two of the above modes is
best able to develop work that creates impact.
Good action research will:
•  Be aimed at and grounded in practice;
•  Be participative: research is with, for and by people rather than on
people;
•  Draw on different ways of knowing, including intuitive, tacit,
experiential, presentational and conceptual – and link these
appropriately to form theory;
•  Address questions of significance to the community;
•  Create and leave capacity among participants encompassing first,
second and third person perspectives.
(Bradbury and Reason, 2001).
Transparency, Consistency, Validity and Ethics in Action Research
The classical scientific paradigm’s positivist nature is based on the criterion of
replication.  That is, if the research process is repeated, the process produces
the same outcomes.  However, replication is not a criterion of Action Research,
so other criteria such as transparency, consistency, validity and ethics are used.
Transparency relates to making decisions and methodological choices clear,
explicit and understandable to people not involved in an Action Research
project.  One should be able to follow the Action Research process step-by-
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processes and events and understand why collaboration processes were
conducted in a particular manner (Rasmussen, 2004).  Consistency refers to the
methodology used in the Action Research project.  The relationship between
problem setting and the methods used to gather and analyse data needs to be
logical and explicitly explained (Coghlan and Brannick, 2001).
Validity and ethics in Action Research address the same question, “Am I doing
good work?”  Bradbury and Reason (2001) suggest that the criteria for good
work are:
1. A relational praxis: focuses on social capabilities and the learning process.
By participating in the Action Research, did participants improve their
ability to collaborate, communicate, solve conflict or share creative ideas
with other people?
2. A reflexive-practical outcome: looks at new ways of thinking and acting.
Were participants better able to reflect on their own way of behaviour
through participation in Action Research?  Did it influence the way they
managed their everyday life?
3. A plurality of knowledge: concerns the different ways of knowing (tacit and
explicit knowledge) which may complement each other (Polanyi, 1962).
Action Research is not confined to the oral or written word but may use
other techniques such as dance, photography, video and theatre.  Heron
(1996) holds that we enounce our world in at least four different ways –
i) experiential knowing that builds on empathy in a face-to-face encounter
with another person; ii) presentational knowing that develops from
experiential knowledge and is expressed in pictures, dance, sculpture,
stories and so on; iii) proportional knowing draws on analytical concepts
and intellectual reflection; and iv) practical knowing which encompasses all
the above forms of knowing.
In Action Research all these forms of knowing should be congruent with
each other.  The development of knowledge in Action Research is
considered to be more valid when participants’ experiences are interpreted
through theoretical frameworks, transformed and re-expressed as action in
their everyday lives (Reason and Heron, 2001).  Unlike the positivistic
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Research asserts that knowledge is also based on the life experiences of
other participants (Rasmussen, 2004).
4. Engagement in significant work: asks “How do the Action Researcher and
participants pay explicit attention to what they are doing?” Why is it
worthwhile to be engaged in solving that problem?
5. Emergent inquiry towards enduring consequences: did the project create
new power relationships or communication networks that continued to exist
after the end of the Action Research project?
The above criteria are not criteria in the sense of ‘true’ or ‘false’ but to broaden
the bandwidth of validity and ethics (Bradbury and Reason, 2001). If all five
rather than just one or two are used, the action researcher and co-inquirers are
challenged in the long- and short-term to combine individual and collective
learning with development at the societal level (Bateson, 1972).  Galtung
(1988) points out that co-inquirers become subjects in a struggle for
development rather than objects steered by development planning from a top-
down perspective.  While many Action Research projects may be short-term or
discrete events, it should be evaluated as an evolutionary long-term,
synthesising form of inquiry (Rasmussen, 2004).
ACTION RESEARCH AND COMPLEXITY THEORY
Action research’s capacity to manage “complex situations critically and
practically” (Kemmis and McTaggert, 1988, p7) positions it to deal with the
various characteristics of complexity theory.
1. Complex adaptive systems are evolving networks of independent but inter-
dependent agents: Action research explicitly involves participation by
stakeholders and the democratisation of knowledge production, its
management and use (Onn, 1998).  It acknowledges that in social interactions
among people, teaching, learning and knowledge production can take place
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complexity theory that behaviour in a system involves the aggregate behaviour
of its agents and internal schemes are constructed by agents’ interaction with
one another (Phelps and Hase, 2002).
2. Complex adaptive systems have the capacity to self-organise into higher or
greater levels of complexity using simple ‘rules’ or patterns of interaction to
produce emergent states: Complexity theorists use the term ‘bifurcation’ or
‘phase transition’ to describe the emerging of phenomena during chaotic
episodes (Price, 1997).  Bifurcation usually results in new but more complex
stabilities.  Lee (1997) uses the example of how technology has decreased
social interaction response times, which in turn has changed how people relate
to each other.  This produces instability in the system.  Over time, the
processes stabilise to sustain certain types of relationships.  This produces
aggregation and order.  The latter process is called ‘autopoiesis’.  In
complexity thinking, small events can produce significant changes resulting in
bifurcation.  In Newtonian thinking, these would be seen as ‘outliers’ or
disconfirming cases (Phelps and Hase, 2002) and discounted (RTD info, 2005,
p15).  Within action research, such encounters with disconfirming cases are not
discounted.  It merely leads to a reformulation of the generalisation
(Greenwood and Levin, 2000).  Where there is no disagreement in the current
cycle, the researcher then looks for exceptions in the next cycle (Dick, 2000).
Where “positivist research has tended to disqualify exceptional cases, action
research embraces them” (Phelps and Hase, 2002, p517).
3. Progress is non-linear: Positivist and empirical research stresses isolation
and investigating specific variables so that prediction of events is possible.
This is based on the assumptions that the universe is deterministic in nature and
that the chain of events is recoverable (Turner, 1997).  Complexity and action
research both acknowledge that multiple factors affect any given situation, that
uncertainty of prediction is inevitable (Eve, Horsfall and Lee, 1997) and that
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research screens out ‘noise’, action research actively introduces ‘noise’ to
challenge individuals to reflect on new ideas, concepts and theories in order to
engage in action aimed toward change (Lissack, 1999, 1996).
4. Time is not reversible: Complexity theory holds that history and tradition are
important determinates of social processes (Turner, 1997).  According to
Turner (1997), “historical events are not the mere epiphenomena of socio-
economic laws that, once understood, would eliminate the need for detailed
research….instead, historical events in all their idiosyncrasy are themselves the
irreducible meat of what is going on” (Turner, 1997, pxx).  For example, in an
educational context, Bloom (2001) notes that students learn in an iterative
fashion, with feedback loops in spiral patterns that carry ideas and concepts
forward.  This results in non-linear progress that generates increasingly
complex conceptualisations being built on earlier concepts.  Bloom also notes
that reflection assists in promoting connections to help construct more complex
and meaningful understandings.  Reflexivity is integral to action research.
Tripp (1998) defines reflexivity as a mental process where one thinks about
things by going back over them, leading one to question one’s own values and
practices, including the right to be doing whatever research one is engaged in.
Shacklock and Smyth (1998) argue that “reflexivity is an attempt to identify,
do something about and acknowledge the limitation of the research: its
location, its subjects, its processes, its theoretical context, its data, its analysis
and how accounts recognise that the construction of knowledge takes place in
the world and not apart from it” (p7).
Summary
The focus of complexity theory is on synthesis in dynamic adaptive systems,
rather than analysis (Fuller and Moran, 2001).  It provides an interpretive lens
to understand the challenging situations created by globalisation and advances
in communications technologies (Robinson, 2001; Keil, 1998).  The theory’s
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notions that are inherent in the methodology of action research.  Action
research’s continuous research cycle of ‘looking, thinking and acting’
(Stringer, 1996, p17), together with its acknowledged tenet of advocating
change, provides a way for critically and practically managing complex
situations (Kemmis and McTaggart, 1988).  To date, the combination of
complexity theory as a theoretical framework and action research as a
methodology has only been used in an educational context (Mayer, 2003;
Phelps and Hase, 2002; Green (1999); Davis and Sumara, 1997; Altrichter,
1991).  This combination can be appropriately used in regional development to
inform and implement policy.
USING COMPLEXITY THEORY AND ACTION
RESEARCH IN REGIONAL DEVELOPMENT
A More Flexible and Reflexive Framework
Government requirements, in a complex world, still remain the same –
knowledge is required to inform policy.  Government action, as noted in
Chapter One, is predicated with notions of market failure.  This section will
further demonstrate that simplistic frameworks for government intervention
run the risk of producing poor policy outcomes.  Globalisation and
technological advances have created a non-linear progression that confounds
government prediction based on linearity.  Attempts to remedy this may be
seen in the different ways that governments have used to gather information to
inform policy.  This has ranged from an ‘integrated’ approach during the 1950s
and 1960s, to a market and business rationality in the 1980s.  In the mid-1990s,
building governance capacity to ‘steer’ the way through a complex reality
became the norm (Parsons, 2004).  The perception that globalisation has
diminished government capacity to deal with policy problems (Peters, 1996)
does not take away the question of how to implement policy effectively in a
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“Complexity emphasises the importance of acknowledging the whole range of
variables impacting on any context and the inability to control such variables,
while maintaining contextual integrity” (Phelps and Hase, 2002, p513).  In
short, complexity acknowledges the inability to understand the whole through
understanding the parts.  Non-linear progression of a system renders long-term
prediction difficult but short-term forecasting is possible (Dhillon, 1997).
However, by managing small-term behavioural disturbances and their impacts,
it is possible to manage the emergent situation.  There is a hidden order within
the disequilibrium which can be discerned by examining small disturbances at
the micro level and interpreting the dynamics at the macro level (Dhillon,
2002).  In discussing how complexity and action research can assist
government to deal with policy making and implementation, I will concentrate
on the way in which perception as a perturbation (or disturbance) can work to
produce change.  Perception, here, is used in the sense of that conceptual
framework by which individuals and groups make sense of their place in the
world and how to relate in the world.  According to Kaplan (2000), effective
change can only occur when perception is engaged and modified.  Within
complexity, small changes in perception can produce profound change in a
system.  The reflexiveness of action research can assist to inform participants
to become more aware of their existing perceptions and to challenge them.
Within complexity theory, experimentation with and development of new
organisational principles by participants to perceived problems in the existing
system creates change.  Participants actively decide and intentionally develop
solutions based on their perception of the situation (Stone, 1999).  Action
research actively encourages participants to challenge their assumptions and
schemas, individually and cooperatively (Glaser and Strauss, 1967).  The
emergence of that change is an active and intrinsic part of the experimentation
as action research also promotes change as its underlying premise (Brooks and
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disturbance) into a complex system which promotes disequilibrium (Phelps and
Hase, 2002; Sullivan, 1999).
Both complexity and action research acknowledge the importance of
perception and the active participation of individuals to work within and
manipulate a social system (Doolittle, 2000; Holland, 1995).  This view is
different from the Darwinian perspective which argues that change is the result
of increased emphasis on some strategies over others in an existing repertoire
(Leonard and Reed, 1993).  Within complexity, once a change takes place, the
system is not the same.  The degree of instability caused in the system will
depend on the extent of participation by that part of the system, its particular
history and participants’ perception of remaining relationships (Stone, 1999).
Each evolution discards part of the past, with only fragments retained in the
new emergent system.  These modifications in turn initiate further influences
which have a different effect on the modified system (Sullivan, 1999).  The
result is a series of cascading developments which have a non-linear effect
because of the autonomous response of each system.  Consequently, an
observer needs to look for repeating patterns rather than specifics in a complex
system (Peat, 1991).  Combining this with action research, allows each new
phase to be fed back to participants and understood before the next creative
state (Wadsworth, 1998). A new holistic understanding of the whole system,
together with a new web of relations, is built with the outside world (Jantsch,
1981).
Interpreting reality through the lens of complexity and action research makes
assumptions that differ from the classical scientific paradigm.  The
implications for policy makers, policy making and policy implementation may
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Table 4.2 showing implications for the policy maker, policy making and policy
implementation in the classical scientific paradigm and complexity theory and
action research.
Implications
for:
Classical Scientific
Paradigm
Complexity Theory and Action
Research
Policy maker Individual with no
training following
written instructions
Individual as scientist-
practitioner with theoretical
background and practical
experience
Policy making Generic schematic
representation of reality
Propose general goals and
outcomes
Policy
implementation
• Abstracted processes,
centralised control
• Milestones to
benchmark predictable,
linear progress
• ‘As is’ processes with
decentralised control
• Principles of intervention to
effect change where details of
change are idiosyncratic to
system
Policy maker: Individual with no training versus Scientist-Practitioner
Funtowicz and Ravetz (1991, 1985), assert that increased sophistication in
technology results in greater complexity, necessitating greater education and
expertise.  In exploring new scientific methodology, Funtowicz and Ravetz
(1991) consider high decision stakes and uncertainty to be at the ‘postnormal
science’ level. At this level, a policy maker can no longer be an untrained
person following written instructions, as Scott (1998) demonstrated with the
scientific forest.  The policy maker needs to be able to consubstantiate theory
and practice.
Policy making: generic schematic representation of reality versus Proposal of
general goals and outcomes
In the classical scientific paradigm, remaking reality involves following a
generic schematic representation.  In a complex, multi-level reality, policy
goals and outcomes should just be outlined.  This recognises ‘local knowledge’
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Policy implementation: abstracted processes, centralised control, benchmark
milestones and predictable, linear progress versus ‘As is’ processes with
decentralised control, general principles of intervention with change details
idiosyncratic to system
The scientific forest (Scott, 1998) described in Chapter One demonstrated that
government degradation of seemingly unimportant processes (e.g. interaction
of flora and fauna to fertilise the ground), led to the decline of the forest itself.
Similarly, the ability of firms to adapt and innovate in changing markets
depends not on rigid response procedures but on decentralising control and
utilising local knowledge (Baumard, 2002; Geertz, 1983).  If policy makers are
to encourage regions to become creative and innovative, then policy
implementation requires more officers in the field to work with regions rather
than officers in the office at a central location.
SUMMARY
Situating policy making and implementation within complexity and action
research offers a departure from the classical scientific paradigm:
•  Policy makers need to be individuals who can consubstantiate theory and
practice with policy that considers local knowledge and regional
differences.
•  The rigid implementation of generic models to create innovative regions
degrades secondary processes necessary for system health and diversity.
•  Policy should concentrate on goals rather than procedure.
Complexity provides a more holistic framework of understanding that better
mirrors reality.  It does this by acknowledging that interaction takes place at
multi-levels in a non-linear complex system.  The emergent states that result
exist on the edge of chaos.  That is, order prevails temporarily before becoming
ambiguous again.  Complexity tracks individual and explicit interaction.
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collective that was marginalised by the classical scientific paradigm.  Social
and technological imbrications can be taken into account.  Outlier conditions
and situations rather than being discarded are considered as possible points or
conditions for change.
 Action Research’s reflexive cycle of looking, thinking and acting provides in
situ feedback that is actionable immediately within the situation.  This presents
an advantage over post hoc feedback to allow the action researcher to ‘grasp
the moment’ to instigate change.  It is actioned in a participatory manner ‘with’
those who are being researched rather than ‘on’ them.
Using this theoretical framework and methodology more easily identifies local
conditions and capacity.  Appropriate intervention can then be designed to
facilitate transformation and change.Chapter 6 A New Policy Approach 215
INTRODUCTION
The economic development strategies used so far have been obverse sides of
the same coin.  The top-down model is a government initiated approach to
attract public and private industry to invest in a region.  The criticism of this
approach (Massey, Quintas and Wield, 1991) led to the bottom-up model
which emphasises entrepreneurship and building local capacity through
networking (Asheim and Isaken, 2000).  The strength of each approach is also
the weakness of the other.  For example the top-down model activates external
actors to the region: banks, transnational firms and governments.  However, it
is not able to galvanise local information networks.  The bottom-up model does
the latter well but cannot generate support by banks, transnational firms and
governments.  Sited within the classical scientific paradigm these models also
privilege the individual and explicit and marginalise the tacit and collective
(Stacey, 2001; Elias, 1989).  The tacit and collective, according to Hoselitz
(1995), often comprise the invisible barriers to development.
Parsons (2004) and Parker (2001) suggest that the top-down and bottom-up
approaches should be combined to obtain the best effects from both models.
This suggestion has merit in that it involves interaction at more than one level.
This combination was successful in Silicon Valley and Oulu, Finland.  It
nevertheless still omits consideration of the tacit and collective that comprise
social and technological imbrications (Sassen, 2002).  These are the thick
social environments, physical conditions, local practices and place-
boundedness where these technologies operate (Lovink and Riemens, 2002;
MacKenzie and Wajcman, 1999; Loader, 1998; Latour, 1991).
This is also the opinion of Ku and Liau (2005), who consider that globalisation
has seen policy move to innovation-oriented development to increase national
competitive advantage.  The focus of such policy is primarily economic,
concentrating on a) information collection; b) embeddedness of local industry
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of knowledge-based innovation (Ku and Liau, 2005).  They note, however, that
even if policy concentrates on these issues, developing innovative and
progressive technologies is dependent on:
1)  embedded beliefs and encouragement (Saxenian, 1994)
2)  social relationships, mutual interests and an identity of local society
(Porter, 1998)
Wahab (2003) notes that a paradigm change is justified when the existing
paradigm is not capable of achieving required goals.  The more holistic
considerations of complexity theory acknowledge that the strategic direction of
a complex, socially adaptive system is created anew every day (Olson and
Eoyang, 2001).  The interaction between the different levels of a system may
be informed by action research which provides in situ understanding and
feedback.  This theoretical framework and methodology is sensitive to local
conditions and employs local knowledge (Geertz, 1983). This means that it is
possible to know in situ how successful strategies can be retained and
unsuccessful ones discarded.
Complexity encourages consideration of the larger picture and other
interactions that may appear to be secondary to the situation.  For example,
individuals wanting to be submariners must also be people who like other
people and do not mind living in close quarters with them.  This tacit quality is
actively screened for when individuals apply to become submariners.  It is a
tacit attribute that is as essential as having the explicit skills of engineering,
navigation, gunnery and so on.  The situation is similar with regional
Development Commission staff.  Currently, they are selected like other staff in
the State Public Service.  However, it is noticeable that in regions where
Development Commissions are actively engaged in development, staff are
more entrepreneurial in outlook.  In such Development Commissions
“improvisation is enhanced in an adaptive culture with few but important rules
and a rich variety of communication links” (Rasmussen and Nielsen, 2004.Chapter 6 A New Policy Approach 217
p109).  Policy sited within a complexity framework would give these aspects
greater consideration than policy framed within the classical scientific
paradigm.
The lens of complexity and action research will be used to explore how
regional development can be precipitated.  Reasons for regional development
taking place in the Goldfields Esperance region will first be outlined.
Following this, the principles of intervention discussed in Chapter Five will be
used to guide development.  Action research will be referred to specifically
where methodologically: a) it assists in reducing the ‘standardising gaze’ of the
classical scientific paradigm’s either/or categories; and b) it highlights
alternative conceptualisations.  This permits a more complex understanding of
the impact of history and technology on social, material and place-bound
conditions (Sassen, 2002).
DEVELOPMENT IN THE GOLDFIELDS ESPERANCE
REGION
This section makes the case for regional development in the Goldfields
Esperance region rather than in other regions in Western Australia.  Research
into Silicon Valley’s innovativeness (Cook and Joseph, 2001; Macdonald,
1998; Saxenian, 1991, 1990; 1989, 1985) has identified that physical factors
such as location and pleasant surrounds are not indicators that lead to the
formation of an innovative milieu.  Rather, it is the tacit and collective aspects
that are the essential elements, that is, embedded beliefs, encouragement
(Saxenian, 1994), social relationships, mutual interests and an identity of local
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Figure 6.1 A map showing Western Australia’s regions (Regional Development, 2006).
These elements may be found in the Wheatbelt, Peel, South-West and Great
Southern regions around Perth, the capital city.  In recent years, people have
migrated to live in these regions (Argent, 2002; Curry, Koczberski and
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migration to do with down-sizing, living a relaxed lifestyle that is relatively
technology-free and making do with less money (Argent, 2002; Curry,
Koczberski and Selwood, 2001; Walmsley, Epps and Duncan, 1998; Stimson,
Minnery, Kabamba and Moon, 1996).  Living in the Regions, a study jointly
commissioned by the Western Australian Department of Commerce and Trade,
Regional Development Council, Ministry for Planning and Regional
Development Commissions, found that migration to the south-west of Western
Australia was driven primarily by lifestyle rather than work opportunities.  In
contrast, people went to the Goldfields Esperance region to work (Patterson
Market Research, Focused Management and Hames Sharley 1999).
Saxenian (1985) also notes that certain tacit and collective elements provide a
brake to technological innovativeness.  One element is a traditional outlook
and associated cultural practices.  Saxenian (1985) considers that this element
may have been the reason that Boston’s Route 128 was not as technologically
innovative as Silicon Valley.  A similar situation has been identified in
Hsinchu Science Park, Taiwan and is considered a threat to the Park’s
technological innovativeness and competitive advantage (Hu, Lin and Chang,
2005; Ku and Liau, 2005).
This traditional line of thought and practice dominates the primarily
agricultural regions around Perth.  Historically, agricultural land grants in
Australia were made with the aim of creating a landed society that would
emulate its English equivalent in values and lifestyle (Tonts, 2002; Gray and
Lawrence, 2001).  It has been successful in creating a culture strong in
traditional and conservative practices (Gray and Lawrence, 2001) and resistant
to the adoption of new technology (Beresford, Bekle, Phillips and Mulcock,
2004; Arthur, 1999).
Tradition is also important in the Goldfields Esperance region but it is a
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goldrush days in the late nineteenth century.  Gold provided the financial and
political power to build the water pipeline from Perth to Kalgoorlie and to cast
the deciding vote that saw Western Australia join the Australian Federation
(Battye, 1978/1924).  Modern day Kalgoorlie still carries that sense of history
and achievement.  Even the old stone buildings in the town convey this through
the awesome permanence of their architecture.  Residents still believe that they
are capable of making things happen.  It permeates the culture and manifests
itself in an attitude that ‘things get done in the Goldfields’.
For example, an application for a bypass road to be built outside Kalgoorlie to
accommodate heavy mining trucks was made to the State Main Roads
Department.  Two years passed without any action.  Every year all of
Kalgoorlie dons glad rags and celebrates with food and high fashion at the
Spring Race Carnival.  In 1996, just after the spring carnival, a bypass road to
Kalgoorlie was discovered and happily used by the mining community.  Some
months later, an official from the Main Roads Department came to inspect the
bypass road.  In response to his queries, locals maintained that the Main Roads
Department must have laid the road and forgotten that it had done so.  After all,
who would do anything so illegal as to cut and lay a road?
A second example involves the generation of electricity.  In 1999, Western
Australia’s energy utility, Western Power, sought to remove its diesel
generators from the State’s Integrated System.  In an attempt to render a more
effective state power supply, Western Power decided that the diesel generators
should operate as stand-alone units.  The generators were located on the
periphery of the State electrical grid and supplied electricity to localised areas
of regional Western Australia.  This decision affected regional towns such as
Carnarvon and Exmouth in the north, Esperance on the south coast and other
small outlying centres.  Corporate customers such as the Esperance Port
Authority that relied on the diesel generators for power were advised that the
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cents per unit.  To contain its expenses and provide port services at a
competitive price, the Port Authority purchased diesel generators to supply the
port with affordable power while continuing its discussion with the State
utility.  The Port Authority later negotiated a price directly with the successful
private supplier who won the State tender to supply the Esperance region.  The
Port Authority could bypass the State energy utility in its negotiations because
the new gas-fired power station was sited on Port land (Thorp, 2006).
Imagination is not lacking in the Goldfields.  The Granny Smith mine outside
Laverton, owned by the Placer Dome Group, is experimenting with desert
aquaculture.  The salt water that fills any holes dug in the ground have been
filled with salt water fish to provide recreational fishing for miners and a
possible industry for indigenous communities nearby (Otchere, Veiga, Hinton,
Farias and Hamaguchi, 2004; CSIRO, 2000).
Another reason for regional development first taking place in the Goldfields
Esperance region is that mining is the primary industry.  Its financial earnings
allow it to wring infrastructure upgrades and services from Federal and State
Governments, semi-public agencies like Telstra and private enterprise.  The
nine month period of my contract in the Goldfields saw the following everyday
examples take place.  Laverton has mobile telephone coverage because the
Granny Smith mine, 5km outside Laverton, wanted mobile coverage for its
workers.  Leinster, a mining community, was not targeted by the Telecentre
Support Unit to have a telecentre.  The town manager indicated that Leinster
wanted a telecentre, so the Telecentre Support Unit budgeted for a telecentre
for Leinster within the same financial year in which the request was made.  The
Commonwealth Bank was about to close its branch in Norseman, population
1,500.  The mining company located near the town indicated to the
Commonwealth Bank that it would withdraw its account from the bank.  That
branch of the Commonwealth Bank in Norseman has remained open.  The
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mining company acts of largesse are part of that policy.  The mining industry
has financial and political power that it can wield to the benefit of the region.
Additionally, the technology used in the mining industry can be used in other
high-tech industries.  For example, the sensing software used to detect ore
veins can be applied in biotechnology to detect tumours in the human body.  It
has been used in multimedia graphics to create characters such as Gollum,
played by Andy Serkis in the film, Lord of the Rings.  A further application has
been to verify the legality of the bowling technique employed by some world-
class cricketers.  The Western Australian Government, in exploring the State’s
economy in the twenty-first century, commissioned a series of reports.  One of
them, From Mines to Minds (TIAC, 1998), examined and found it feasible and
logical to launch high-tech industries from the mining sector.
The above examples demonstrate the embedded beliefs, encouragement, social
relationships, mutual interests and identity of local society that Porter (1998)
and Saxenian (1994) identify as elements of an innovative milieu.  The
Goldfields Esperance region’s tradition of independence, achievement and
sense of community, together with fiscal and political influence, position the
region for successful high-tech regional development.
These social attributes in turn shape, and are shaped by, interaction with the
technological and the natural.  The various interactions between the social,
technological and natural in a complex adaptive system were introduced in
discussions of the Goldfields Esperance region (Chapter Two) and theory
(Chapter Five).  These relationships are simultaneously active.  The natural and
technological interaction, natural and social interaction and technological and
social interaction may not be main policy considerations but still need to be
taken into account by policy makers as background relationships.  A brief
discussion of these various interactions and implications in development will
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main source of change in a system.  It is therefore the main policy
consideration in regional development and will be examined in greater detail
using the three principles of intervention.
Natural and Technological Interaction
Historically, the technological has taken priority over the natural in the
Goldfields Esperance region.  An example is regional deforestation when gold
was first discovered.  Surrounding forests were cut down to fuel living and
mining requirements.  Until forest regrowth reached a certain stage, together
with landcare programmes of tree planting, severe dust storms in the
Goldfields were common into the late twentieth century (National Resource
Management, 2006a, 2006b; Battye, 1987/1924).  Water was also in short
supply until the pipeline from Mundaring Weir was built at the turn of the
twentieth century (Battye, 1987/1924).  Wood initially supplied energy
requirements but this has now been replaced by coal, gas and diesel.  A
combination of State and private suppliers generate electricity in the Goldfields
Esperance region.
Exploitation of the natural to service living and mining, however, is driven by
the social (Rudel, 1989).  Human innovation created the classical scientific
paradigm.  This paradigm’s processes have created technology, resulting in
standards of living that are unprecedented (Cantlon and Koenig, 1999).  They
have also created degradation of the natural at an unprecedented rate, resulting
in calls for greater awareness, education (Schleicher, 1989) and sustainable
development in a global setting (Durant, Chun, Kim and Lee, 2004; Faber,
Manstetten and Proops, 1996; Hammond, Adriaanse, Rodenburg, Bryant and
Woodward, 1995; Costanza, Daily and Bartholomew, 1991).  Regional
development in the twenty-first century may require greater policy
consideration and incentives to promote not just technological development but
also to reduce natural degradation (Costanza, Daily and Bartholomew, 1991).
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require regional and international cooperation; for example, ozone depletion,
deforestation, desertification, global climate change and the spread of diseases
like avian influenza (bird flu) (Durant, Chun, Kim and Lee, 2004).
While some mining companies such as the Placer Dome Group that owns the
Granny Smith mine, near Laverton, have begun to investigate post-mining uses
for the land (Otchere, Veiga, Hinton, Farias and Hamaguchi, 2004; CSIRO,
2000), more can still be done to close the gap between exploitation of the
natural and sustainable development.  This aspect is considered below.
Natural and Social Interaction
Traditional indigenous interaction in the Goldfields Esperance region was on a
subsistence basis with minimal disturbance of the natural.  Indigenous social
and natural interaction was adaptive.  Personal consumption was self-sufficient
subsistence that could be sustained by the natural.  Indigenous cultivation has
modified the natural through the use of fire but this has been gradual
(Schapper, 1996).  In contrast, European settlement in the last 150 years,
through deforestation and unsustainable practices, has brought about
desertification and salinity.  Whenever a hole is dug in the Goldfields, it fills
with water, very salty water (CSIRO, 2000; The State Salinity Council, 2000).
Social interaction with the natural in the Goldfields Esperance region has,
historically, been one of resource extraction.  This has been in the form of
farming and fishing in the Esperance region and mining and pastoralism in the
Goldfields.  Although conservation is not a priority, there is a Rangelands
project in the Goldfields and Landcare, the agricultural equivalent, is practised
in the Esperance region (National Resource Management, 2006).  Both
programmes are part of a statewide strategy committed to land care and
management of the natural (National Resource Management, 2006).  Further
development however, would require a more active stance than just the two
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Concern about degradation of the natural has come about because human
impact has occurred geometrically rather than linearly (Cantlon and Koenig,
1999).  Some of the variables responsible for this are culture-specific
environmental and socioeconomic histories, educational institutions, social
security, traditions and beliefs (Grüber, 1996; Kates, 1996; World Resources
Institute, 1994).  Costanza, Daily and Bartholomew (1991) consider that
preserving the natural could be encouraged by a policy which offers economic
incentives rather than regulations.  They believe that regulations tend to
interfere with markets and suppress innovation.  Regional development in the
Goldfields Esperance region in the twenty-first century would benefit from a
policy that includes stakeholder participation.  At a time when most ordinary
citizens are educated and literate, collaborative public, private and
nongovernment partnerships would engage civic environmentalism (John,
1994) to protect the natural.
Technological and Social Interaction
Goldfields Esperance residents recognise that technology goes a long way
towards making it easier to live and work in the region.  While research
(Mandeville, 1996; Buckeridge, 1996; Hearn, Anthony, Holman, Dunleavy and
Mandeville, 1994) has theoretically explored the impact of technological
change in regional Australia, Goldfields Esperance residents were proposing
the benefits that such technological changes would bring to their lives and to
the region.  Telecommunications infrastructure ranges from optic fibre through
to DRCS (digital radio concentrator system).  DRCS is a digital telephone
system used in regional areas for voice, data and fax transmission.  DRCS
exchanges have a network of up to 75 users but only 15 users can use the
network at any one time.  It can only support data transfer up to 2,400bits per
second (bps).  The DRCS network was laid down in the 1950s (Hearn,
Mandeville and Anthony, 1998; The Boshe Group, 1997).  DRCS services
pastoral stations, some remote farms and Aboriginal communities.  At that
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telecommunications infrastructure (IPAC, 1997; RIRDC, 1997; Mandeville,
1995).  In 2006, broadband is the new medium (TIAC, 2006).
In the Esperance region, farmers related how they relied on the online
resources of the State Department of Agriculture to assist them with improving
farm management and agricultural practices.  They wished that the landline,
usually copper wire, was faster so that downloading information would not
take so long.  The lack of mobile coverage was often lamented as farmers
explained that they could listen to crop and livestock prices and contact brokers
when prices were at a premium while driving a tractor in the paddocks.  The
mining and pastoral communities also lamented the lack of mobile coverage
that prevented easy contact with workers in the field for personal safety and
work progress reports.
Many residents make a living supplying auxiliary and support services to the
mining companies.  Technology is constantly being updated to remain
commercially relevant in the mining industry.  Entrepreneurialism and
changing technology are part of the embedded beliefs (Saxenian, 1994),
cultural practices and identity of local society (Porter, 1998) in the region.  The
whole region is unanimous in its agreement that improved telecommunications,
energy, water and transport infrastructure would see development take off by
itself.
Development requires harnessing the technological but it is also shaped by the
social.  Within the current paradigm, technological advances have become a
source of moral problems and conflicts (Keulartz, Schermer, Korthals and
Swierstra, 2004) because of its mechanical outlook and either/or categories.
Ethical considerations do not enter into the debate (Haila, 2000).  Successful
development relies on the favourable introduction of technology into the social.
However, “one must change certain aspects of society, while one can also say
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of influence, with many different players, each with diverse interests, aims,
resources and means of power…these artefacts carry a script or scenario within
them.  They require particular role patterns and lay down a specific ‘geography
of responsibilities’” (Keulartz, Schermer, Korthals and Swierstra, 2004, p8).
The kind of industries that policy makers would like to create to turn regions
into learning regions in the Information Age carry these ‘role patterns’.  Policy
will need to consider how this will interact with the region’s habitus (Bourdieu,
1977).
At the end of the day, it is people who implement policy and people who have
to live with policy outcomes. A policy that takes into account the people
relationships at the different levels of a system has a better chance of achieving
its desired outcomes.  How this can begin to take place is examined in the next
section.
INTERVENTION IN A COMPLEX SOCIAL SYSTEM
This section discusses how to transform a region within the framework of
complexity theory and the methodology of action research.  It deals
specifically with answering the third question asked in this thesis, namely,
identifying issues to facilitate community ability to change.  The principles of
intervention outlined in Chapter Five will be used as a guide.  They are:
1.  Respect the hierarchy of the system.
2.  Respect the history of the system.
3.  Engage the tipping point to change the whole system.
Action research is a reflexive methodology that repeats its research routine.
The action researcher continuously:
•  Looks to gather relevant data, build a picture and describe the situation.
•  Thinks to explore and analyse the situation, then interpret and explain it.
•  Acts by planning, implementing and evaluating the situation.
(Stringer, 1996).Chapter 6 A New Policy Approach 228
Successful implementation begins by building an understanding of a system’s
social dynamics.   There is a “need to identify stakeholding groups, key people,
the nature of the community, the purposes and organisational structure of
relevant institutions and agencies and the quality of relationships between and
among individuals and groups…Past events sometimes leave legacies of deep
hurts and antagonisms that severely limit prospects for successful projects
unless they are handled judiciously” (Stringer, 1996, p53).  The discussion
below deals with respecting the history and hierarchy of the system.  A list of
the topics that help to build the picture is found in Appendix 4 Guide to
Building a Preliminary Picture.  The third section discusses how to engage the
system, that is, the region, to bring about change, that is, regional development.
A complex adaptive system is constantly self-ordering and self-organising
(Mingers, 1995; Maturana and Varela, 1980).  This pattern of occurrence
across the various levels of the system is called self-similarity, fractal or
scaling behaviour (Olson and Eoyang, 2001, Mandelbrot, 1977).  In a social
system, this means that a similar situation can be observed to be repeating itself
at various levels.  For example, the levels, macro, meso and micro can
represent an individual (micro level), a group (meso level) and a community
(macro level).  This pattern can be repeated: a community (micro level), in a
region (meso level), which is part of a state (macro level).  Similarly, a region
(micro level), a state (meso level) and a nation (macro level) can interact at
these various levels.  The pattern repeats itself.  All these have historical
relationships that affect the ability of the system to respond to current
situations.  The following sections discuss, within the framework of
complexity theory and methodology of action research, the principles of
intervention, using as case study, the Goldfields Esperance region.Chapter 6 A New Policy Approach 229
RESPECT THE HISTORY OF THE SYSTEM
A system’s history provides an historical perspective and information about
cultural practices, social relationships, the reason the system evolves the way it
does and how it copes with the present situation.  Each situation is surrounded
by a confluence of factors, some that are explicit and tangible, some that are
tacit and unspoken.  This confluence of factors exerts influence on the current
situation and determines whether policy can be implemented successfully or
otherwise.  An example of policy success is Oulu, Finland and an example of
policy failure is the Adelaide Multifunction Polis, Australia.
Where there is a mixture of factors, policy outcome can be mediocre, such as
Akademgorodok, Siberia.  In this instance, technological innovativeness and
ensuing financial success did not come until there was a change in political
conditions from communism to a free market economy.  However the
confluence of factors also provided impetus to be successful technologically
and financially.  This confluence was the economic hardship of trying to make
a living without government funding, the physical severity of the Siberian
environment and the continued withholding of infrastructure provision and
maintenance by the local authority of Novosibirsk because it perceived that
Akademgorodok was a symbol of useless intelligentsia wasting good funding
as well as being a Moscow implant.  Discussion in this section centres on
interaction of the social at the different levels, their spheres of influence on
each other and the effect of the confluence of factors on the current situation.
The different levels in a complex social system are limited in their influence.
This can be seen in the top-down and bottom-up development models.  When
examined together, both reveal that the influence of the government in the top-
down model and the community in the bottom-up model is limited.  Both
models demonstrate that government and community operate at different levels
within bounded spheres of influence.  That is, it is possible to influence activity
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to engage to continue that influence.  In mapping the history of the system,
discussion will concentrate on the salient features of the region and shires.
A region’s history determines the relationships that exist in the present day and
the Goldfields Esperance region is no exception.  Due to its history, its harsh
desert conditions in the northern half of the region and the boom/bust resource
cycle (RDC, 1999), the region presents with a frontier mentality and symptoms
of post-traumatic stress disorder (PTSD).  The symptoms can surface as a lack
of emotions, anger, irritability, sleeplessness and abnormal avoidance
(Näätänen, Kanninen, Qouta and Punamäki, 2002; Lee and Young, 2001;
Rachman, 2001; Miller, 1999).  PTSD tends to co-exist with other disorders
(Lee and Young, 2001; Breslau, Davis, Andreski, and Peterson, 1991), such as
depression (Brady, 1997) which should be treated “not as separate disorders
but as a complex effect of psychological trauma” (Lee and Young, 2001,
p152).  Negativity pervades community discussions in eight of the shires.
Ngaanyatjarraku shire, the indigenous ninth shire, is characterised more by
anger and hurt.  This stems from historical Government policy of removing
half-caste children from their mothers to teach them ‘civilised’ ways
(Aborigines Act 1905, WA).  This practice ceased in the 1970s (Aboriginal
Affairs Planning Authority Act 1972, WA).  The two generations displaced in
this manner are referred to as the ‘stolen generations’.
The Ngaanyatjarra people are culturally the most intact of the desert’s
traditional groups but they are caught between a semi-nomadic and a sedentary
lifestyle.  Rothwell (2006) quotes anthropologist Peter Sutton, that “it is
arguable that the maintenance of racially separate communities via state
funding results in many cases in rapid cultural change, not entirely towards
non-indigenous culture, but so often towards the culture of welfare and the
culture of the ghetto” (Rothwell, 2006, p23).  In Rothwell’s opinion, the way
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2006, p23).  This applies not just to Ngaanyatjarraku Shire but the rest of the
region as well.  In the case of the mainstream shires, there is an expectation
that the government and mining companies will do for them what government
will do for indigenous peoples.
Treatment of Post-traumatic Stress Disorder
Kashdan, Uswatte and Julian (2006) and Rowe (1996), in researching trauma
and depression respectively, note that acknowledging the cause of the trauma
and adopting cognitive attitudinal changes can help the individual to break the
cycle and go on to effect recovery.  These include a grateful outlook (Kashdan,
Uswatte and Julian, 2006), greater self-knowledge (Rowe, 1996), a sense of
hope (Crowson, Frueh and Snyder, 2001; Irving, Telfer and Blake, 1997) and a
sense of coherence (Frommberger, Stieglitz, Straub, Nyberg, Schlickewei,
Kuner and Berger, 1999).  Positive attitudes would appear to help the
individual turn outward rather than inward.
Individual and corporate connections can be remade once the trauma is
acknowledged and a positive outlook encompassing the above attitudes is
adopted.  The expression of gratitude in particular was found to be a
reinforcing factor for benefactor and recipient that contributed in prosocial,
relationship-building behaviours (Kashdan, Uswatte and Julian, 2006;
McCulloch, Emmons and Tsang, 2002; McCulloch, Kilpatrick, Emmons and
Larson, 2001).  However, maintenance of healing relies on the individual
forgiving the occurrence of past events (Colbert, 2003; McCulloch and
Witvliet, 2002; Hargrave and Sells, 1997).
Summing up, trauma experienced by an individual can spread and affect the
family, friends and the community.  It can become generational and results in
an inability to make and renew internal and external connections.  Conscious
acknowledgement of the trauma and a positive, grateful outlook enable
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of the trauma.  Maintenance of healing relies on forgiving past events.  Hill
(2001) quotes South Africa’s Archbishop Desmond Tutu: “Forgiveness is an
absolute necessity for continued human existence…[Forgiveness] is facing the
ghastliness of what has happened and giving the other person the opportunity
of coming out of that ghastly situation….we must forgive but almost always
we should not forget that there were atrocities, because if we do, we are then
likely to repeat those atrocities.  Those who forgive and those who accept
forgiveness must not forget in their reconciling.  If we don’t deal with our past
adequately, it will return to haunt us” (Tutu, cited in Hill, 2001, pp369-370).
Dealing with unresolved trauma in the region
In Naggnyatjarraku Shire, the issues of unresolved trauma, as a result of
dispossession as part of the ‘stolen generation’ are best countered by a
community-led initiative to remember their culture and by government
recognition of their culture.  There was Australian Government recognition of
Ngaanyatarra culture in 1996, when Ngaanyatjarra art was displayed at the
Commonwealth Games in Kuala Lumpur, Malaysia.  The establishment of the
Tjulyuru Cultural and Civic Centre at Warburton in 2000 continued this
process.  The centre is aimed at preserving and strengthening Ngaanyatjarra
culture.  When the past is acknowledged (Hill, 2001), the process of healing
can begin.  In acknowledging the past and one’s culture, the individual can
bridge the past to the present.  This is played out through the stories within the
culture (Gilbert, 2002) and the culture itself (Thomas, 2001).
Thomas (2001) notes that culture is a critical component that shapes human
experience and is “vital at all stages of life” (p40).  Its importance may be seen
in Time Magazine’s commemorative issue to Meriwether Lewis and William
Clark.  Their explorations across North America shaped the United States into
the nation that it is today.  Articles were written on how the American Indian
today is working to recover lost culture, cultural practices (including
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Indigenous American culture and its effect on American Indians is
encapsulated in Amy Mossett’s words.  Tourism director for the Mandan,
Hidatsa and Arikara Indian tribes, she says, “Our tribes have survived
catastrophic events in the past 200 years.  But if we grieve forever, we will
never move forward” (quoted in Roosevelt, 2002, p66).  Continued grief over a
lost culture and its ensuing sense of identity does not allow the individual or
community to move forward (Hill, 2001; Thomas, 2001).
Another shire that has moved to deal with its past is Leonora Shire.  Leonora
has renovated the closed Gwalia mine manager’s office and house and turned it
into a museum.  It has collected and recorded the memories of everyone who
has lived in Leonora since its inception.  In preserving and honouring its past,
Leonora has dealt with its past history.  Of all the nine shires in the region, it is
the most forward looking in outlook.
The remaining seven shires have done little to acknowledge their pasts.  The
City of Kalgoorlie-Boulder is home to a mining museum but it is a generic
acknowledgement of mining in the region.  Essentially, only Ngaanyatjrarraku
and Leonora Shires have worked to commemorate their pasts.  These two
shires are more likely to to be receptive to development.
RESPECT THE HIERARCHY OF THE SYSTEM
The nine shires in the region can be said to have a pecking order.  The City of
Kalgoorlie-Boulder is the premier shire because the Golden Mile, a mile long
body of gold ore, is located within its borders.  Esperance Shire is the next
shire in the order.  The fishing, agriculture and port of the town of Esperance
give it an income and stature that is second only to Kalgoorlie-Boulder.
Norseman Shire is next, followed by Leonora, Laverton, Coolgardie,
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Regionally, the shires are split in two ways.  First, there is the north-south
divide; the Goldfields in the north and Esperance region in the south.  The
Esperance region encompasses the two southern shires, Esperance and
Ravensthorpe, which are coastal agricultural areas.  Second, there is a loose
alliance of shires.  These are the shires of Esperance and Ravensthorpe in the
Esperance region, the Goldfields shires of Norseman, Kalgoorlie-Boulder and
Coolgardie and finally, the northern Goldfields shires of Leonora, Menzies and
Laverton.  As an indigenous shire, Nganyatjarraku is not aligned with other
shires.  It is located on the eastern-most part of the region and the western side
of central Australia.   These regional differences make it difficult to unite shire
thinking into regional thinking as there is little unity and agreement.  The only
two issues of agreement are: a disdain for the Development Commission and
contempt of indigenous peoples.  The opinion is that all Aboriginal people are
useless.  Going ‘walkabout’ refers to the nomadic lifestyle of the Aboriginal
people.  It is used in a derogatory manner, of having no sense of responsibility.
Residents in the region maintain a cordial relationship and solidarity with each
other because one does not know when one will need the other person’s help.
This reciprocity does not extend to the indigenous residents.  There is a
unanimous dislike and contempt for Aboriginal people.  While there is no
desire to associate with Aboriginal people in the region, there is a tacit
understanding that at regional meetings they should be present.
Disappointment was often expressed when there were no indigenous
representatives at regional meetings.  When representatives from both
Aboriginal councils did attend a regional meeting, there was an undercurrent of
excitement and pleasure at their attendance.  However, I noted that afterwards,
when networking, very few individuals would go up to speak to them.  This
inclusion and antipathy expressed by the rest of the region may hold the key to
development in the region.  How this may be utilised will be expanded in the
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ENGAGE THE TIPPING POINT TO CHANGE THE WHOLE
SYSTEM
Policy implementation is not impersonal technical routine that does not touch
people’s lives.  It is changing “cultural settings that are interactional,
emotional, historical and social” (Stringer, 1996, p56).  This requires
familiarity with the region before changes can be made (Kaplan, 1996;
Stringer, 1996).
The alignment of the various shires with each other according to geographical
location identifies two centres.  The first is Kalgoorlie and the second is
Esperance.  This is logical as Kalgoorlie is the regional centre with the largest
population, followed by Esperance.  The indigenous Ngaanyatjarraku Shire, is
on the periphery of association.  Within the classical scientific paradigm,
logically, development would begin either first in Kalgoorlie or Esperance as
these are the regional centres with the best infrastructures.  Development,
however, is geometric rather than linear (Lambooy, 1996).  Tacit and collective
aspects (Hoselitz, 1995) have been identified as the key issues of an innovative
milieu (Porter, 1998; Saxenian, 1994).  It makes sense therefore that
development should begin in the area of the tacit and the collective.
Using the complexity phenomenon, the ‘butterfly effect’ (Lorenz, 1979),
change can be precipitated by 1) the perception of the degree of change, 2) the
location of instability in the system and 3) the amount of structural
experimentation undertaken (Gemmill and Smith, 1985).  I will be using the
mechanisms of perception and belief in the tacit and collective to unite the
shires and institute regional development in the Goldfields Esperance region.
1) The perception of that degree of change: one historical legacy of
Enlightenment thinking which privileges the individual and explicit over the
collective and tacit, may be a loss of community spirit.  Individuals now tend
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work, shop and participate in leisure opportunities.  There is less time to
become involved in groups (Putnam, 1995).  This lack of group involvement
may be a reason for the characteristic difficulty that community participation
case studies often cite – competing claims and agendas that make it
problematic to work together in a timely manner (Zanetell and Knuth, 2004;
McInroy, 2003). It may be due to a lack of practice of working together in
groups.  Cartuja ‘93 exemplifies how competing individual agendas brought
progress to a standstill.  In the Goldfields Esperance region, all the shires in the
region expressed a belief in development.  However, undercurrents involving
other issues threatened that belief.  These undercurrents are the confluence of
factors surrounding the situation.  To overcome them, there needs to be a belief
with enough power to override these undercurrents.  The only such belief is
that of contempt for indigenous peoples.
This contempt is also historical and may be traced back to European
imperialism in the 18
th and 19
th centuries, through the development of
‘Orientalism’ (Said, 1979).  This process dehumanised non-Europeans so that
they could be perceived as non-human, thus not deserving of any consideration
accorded to civilised persons (Said, 1979).  European nations could then in
good conscience colonise those countries to extract their resources for their
own use.  This derision of all that is non-European may also be seen in
Knowledge Management literature.  In discussing Anglo-Saxen and Japanese
methods of knowledge management, Clegg and Ray (2003) noted the
following sentiment by Western nations when Japan entered an economic
downturn in the 1990s:
Fears that Japan had perfected a new and superior alternative to
Anglo-Saxon capitalism gave way to a new and renewed faith in
liberal individualism, formal rules and impersonal market dealings.
Despite the fact that Japan’s 1980s success seemed to undercut
convergent theories of development, by the 1990s theirs was
renewed confidence that the West was the best and that California
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This derision and contempt can be harnessed to provide a unity that will
override competing agendas among the mainstream shires.
2) The location of instability in the system: Ngaanyatjarrku Shire is the
location of greatest instability because being indigenous, the rest of the region
unanimously holds it in contempt.  Therefore, any action that generates
development will create a perception that change is taking place.  This will
activate in the rest of the region the process of Orientalism, researched by Said
(1979), which then leads on to the next stage, outlined below.
3) The amount of structural experimentation undertaken: The second
mechanism, belief, then comes into play, in the mainstream shires – the belief
of being diminished, and of needing to ‘keep up with the Joneses’ because
Aborigines are becoming ‘civilised’.  It plays on an aspect of the power
discourse commented on by Foucault in which power is part of everyday
activity and is reconfigured by individuals living in the region (Foucault,
1977b).  Braithwaite (1994) comments on this as influence by the periphery on
the centre that is “processual and imagined rather than structural and
determinate” (Braithwaite, 1994, p447).  This perception by the mainstream
shires in the region is important because it is a source of unity.  Silicon Valley,
Oulu, Finland, the Hungarian and Australian telecentre movements all
demonstrate that a united belief facilitates development.
Engaging the ‘tipping point’
According to Gladwell (2000), tipping points are characterised by
contagiousness, little causes having big effects and change taking place not
gradually but at one dramatic moment.  Tipping points are governed by three
rules – a) the law of the few, b) the stickiness factor, and c) the power of
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a) The law of the few – Gladwell referred to connectors, mavens and salesmen
as individuals who connect people, collect information and are enthusiastic.
These traits provide the cohesion, information and persuasiveness to create
social epidemics.  These types of people are necessary in a Western society
that is individualistic.  Ngaanyatjarra society, however, is still largely
traditional.  Strongly hierarchical, each person has a place with rights and
responsibilities ascribed to that place.  Each person knows their duty to
themselves, their family and society.  There is a tacit understanding of function
and knowledge transfer and knowledge management (Glass, 1997).  This is
similar to, but also different from Japanese knowledge transfer and knowledge
management protocols (Clegg and Ray, 2003).  Aboriginal society, like
Japanese society is disciplined in a collective way.  This discipline can provide
the wherewithal to create the second two aspects mentioned by Gladwell
(2000), stickiness and context.
b) The ‘stickiness’ factor – the jealousy and resentment fanned by
development taking place in Ngaanyatjarraku Shire, is part of the stickiness
that Orientalism generates.  It will not subside in the mainstream shires until
they also have development that rivals, if not surpasses, the indigenous
condition.  This is described as ‘cognitive dissonance’ (Patten, 2003; Bem,
1978, 1967).
The cognitive dissonance that ‘Orientalism’ (Said, 1979) provides is useful to
initially unite the mainstream shires but it is a sentiment that should be quickly
replaced by a universal sentiment that is more regionally inclusive.  The
historical outcomes of anti-semitism in World War II and apartheid in South
Africa, demonstrate that ‘Orientalism’ is destructive if entertained for a
sustained period of time.  Action research in this instance, in being involved at
the micro level, is best equipped to work with regional stakeholders to let go of
‘Orientalism’ and to focus on communicative and collaborative networks and
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c) The power of context – There are two sub-conditions within context: i) the
backdrop against which events take place and look normal or abnormal and ii)
critical mass.  Whether the development that takes place looks normal or
abnormal depends on the kind of development.  For example if some houses or
a cultural centre were to be built in one community, this would be seen as
normal and would not elicit any response from mainstream shires.  However, if
this took place in all the communities in the shire, this would be seen as
abnormal by mainstream shires.  Such events occurring in the nine
communities in Ngaanyatjarraku Shire would provide the characteristics noted
by Gladwell (2000), that tipping points need to be: 1) contagious, 2) little
causes can have big effects, and 3) change happens not gradually but at one
dramatic moment.
REGIONAL CHANGE
Change in Ngaanyatjraaku Shire
The classical scientific paradigm’s ‘either/or’ categorisation has first seen
government take the initiative in top-down development.  Its failure then saw
initiative lie with the community in the bottom-up model.  Each level has
strengths and weaknesses.  The government-led initiative, because it has to be
accountable tends to accomplish technical development well.  It is also able to
provide a national vision that unites community efforts.  The Hungarian and
Australian telecentre movements clearly demonstrate.  Bottom-up development
is able to activate community support.  Within a complexity framework,
development initiatives would take place concurrently, on a multi-pronged
basis.  Government, because it is at macro level in a complex social system, is
best positioned to act as coordinator and broker between the different system
levels.  Its accountability means that it is also best to take the initiative with
hard infrastructure.  For example, State and Federal governments can combine
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This could be combined with the installation of an alternative broadband
network to compete with Telstra on a national basis (Kohler, 2006).
At the same time, government can broker consultations between industry and
the communities and government and the communities to determine with the
communities their forward development.  The Ngaanyatjarra communities
number nine, being Warburton, Jameson, Wingellina, Wanarn, Tjukurla,
Patjarr, Tjirrkarli, Warakurna and Blackstone.  News of consultations taking
place in The Lands would filter out to the rest of the region.  This would spark
speculation and talk in the mainstream shires.
Change in the mainstream shires
Speculation by the mainstream shires in the region would lead the Northern
Goldfields shires to probably agitate for development to take place.  After
Ngaanyatjarraku, Leonora Shire is the next location of instability in the region.
This may be due to two factors.  Leonora’s Chief Executive Officer has made
the shire his home, so he is not a career local government official.  He is
committed to the shire’s improvement.  Leonora, like Ngaanyatjarraku, has
dealt with its past.  After its initial hostility, the shire was the most responsive
to and supportive of the roadshows and workshops.  Leonora’s collaborative
relationship with Menzies Shire and its competitive relationship with Laverton
Shire would see the Northern Goldfields as the next area to engage the ‘tipping
point’ of change.  They would be followed by Dundas, Coolgardie and the City
of Kalgoorlie-Boulder.  The shires of Esperance and Ravensthorpe would be
the last to respond as they are already experiencing a resource industry-related
boom with the Ravensthorpe nickel mine commencing operation in 2007.  A
third of that mining workforce will be permanently located in Esperance.
These latter two shires do not consider themselves to be a part of the
Goldfields as they are predominantly agricultural shires.Chapter 6 A New Policy Approach 241
If government (macro) supplied the vision, brokerage and maintained a
collaborative and inclusive lead, it is likely that industry (meso) and shires
(micro) would engage to see development take place.
CONCLUSION
The predication for a successful outcome as outlined above, is good
relationships: between macro, meso and micro levels of a complex social
system.  Oulu, Finland has demonstrated that good relationships can only exist
if communication is open, inclusive and corporate-friendly.  If policy-makers
use complexity as a framework, they can employ policy as a form of critical
pragmatism (that is, pragmatism with vision).  This not only accommodates
policies and politics, but is also a means to question, shape attention and
organise (Forester, 1994, 1989) regional planning.
Since the Esperance region is agricultural while the Goldfields is mining-
based, incompatibilities between goals and strategies of the different shires will
always exist.  Action research provides a communicative means to read the
situation of a complex social system and to understand the needs of system
members.  In balancing the interests of the various shires, it will be necessary
to develop many strategies to accommodate these differences.  A strategic
vision and an awareness may need to be developed to ensure that present-day
issues become part of the process but do not trample the future into obscurity.
While a vision or creative strategy may appeal and give economic success, it is
nonetheless important to realise that processes such as policy-making,
decision-making knowledge creation and so on depend, in the end, on good
quality communication.  Individuals who can network, negotiate and
understand different logic and goals can create good communication networks.
The test of quality communication networks is that they can facilitate learning
and adaptation within and between macro, meso and micro levels in a complex
social system so that development can take place.Chapter 7 Conclusion 243
INTRODUCTION
The aim of this research was to explore how regional development could be
precipitated in a practical way in Western Australia.  It was prompted by a
concern that while there are Commonwealth and State policies favouring
development, this is generally not happening.  If development does take place,
it is due to the boom cycle in the mining industry rather than by government
planning.
In investigating the above, the thesis asked three questions.  These were:
i) government’s use of knowledge to inform policy-making and policy-
implementation, ii) how communities use knowledge to remake themselves, as
explored through the case study of the Goldfields Esperance region in Western
Australia and iii) two models of development – top-down and bottom-up, were
scrutinised to discover what facilitates or hinders community ability to change.
This chapter briefly summarises the study, discusses the research findings,
research limitations, provides suggestions for further research, policy
implications and draws conclusions from the study.
SUMMARY
Chapter 1 of the thesis examined how Enlightenment thinking, through the
classical scientific paradigm, has influenced the treatment of knowledge for the
last three hundred years.  Phenomena in the world have been explained by
using scientific reasoning and rational thought to individuate, detach, segment
and abstract information.  In dealing with information in this way, the classical
scientific paradigm has privileged the individual and the explicit while
marginalising the collective and tacit.  The need by the State for knowledge to
inform policy and the difficulty of knowing-at-a-distance were examined
through Scott’s (1998) metaphor of the scientific forest.Chapter 7 Conclusion 244
Chapter 2 explored how, within the parameters of the classical scientific
paradigm, the Western Australian Government gathered knowledge to inform
its bottom-up development policies by trialling policy procedure in the
Wheatbelt.  It then used this knowledge to implement policy in the rest of the
state, particularly the Goldfields Esperance region.  Action research was used
as the methodology to gather information on the outcome of such
implementation.  The findings were analysed using a model of managing
change by Senge, Kleiner, Roberts, Ross, Roth and Smith (1999).  The
assessment found that OIC assumed that all regions in Western Australia were
at the same development stage as each other, that the dynamics in all regions
were the same and that three years was sufficient to bring about change and
development in regional Western Australia.
The case study revealed that regional development is complex, rather than
linear; that communities are unable to influence development if government
does not provide the initiative, even in a bottom-up approach; that progress is
path dependent and requires time, which is assumed to be a constant in the
classical scientific paradigm.
Chapter 3 investigated access, agency, authenticity, authority and attitude -
‘tele-epistemological’ issues of acquiring knowledge at a distance.  It then
analysed the effects of applying a standard top-down model of development to
different locations.  Chapter 4 then studied its obverse, the bottom-up model.
Case studies examining both approaches demonstrated that the strengths and
weaknesses of each approach are essentially the weaknesses and strengths of
the other.  Studying the obverse models of development showed that continued
top-down intervention through financial support is necessary is sustain
development in the bottom-up approach.  It also illustrates that government and
community, in the top-down and bottom-up approaches, are limited in their
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Chapter 5 proposed an alternative theoretical framework and methodology of
complexity and action research.  This combination has the advantage of
acknowledging that there are different system levels with different spheres of
influence in constantly emerging, rather than static states.  Change can be
precipitated by engaging the tipping point of a social system.  This occurs
through 1) the perception of the degree of change, 2) the location of instability
in the system and 3) the amount of structural experimentation undertaken
(Gemmill and Smith, 1985). Action research was proposed as the means by
which in situ feedback could be obtained to guide developmental progress and
change the acknowledged community idiosyncrasies.
Chapter 6 submitted a proposed guideline to precipitate development in the
region by using the location of instability in the region (Ngaanyatjarraku Shire)
to facilitate regional perception of change and the degree of change.  The
chapter focused on outcomes rather than procedure, to allow communities to
use their local knowledge to implement procedure that benefits them.  Action
research provides a guide to inform communities of suitable procedure by
reducing the ‘standardising gaze’ of government policy requirements.
RESEARCH FINDINGS
The first question asked how governments use knowledge to inform policy-
making and policy-implementation.  Studying the Goldfields Esperance region
showed that the Western Australian Government used knowledge embedded in
imported methods to inform its policy-making.  These methods were
community participation passive facilitation used by the Western Australian
Small Business Development Corporation and the Australian Government’s
Area Consultative Committee.  The adoption of this last method by State and
Federal Governments was based on Ernesto Sirolli’s (1999, 1995) successful
work in revitalising Esperance’s fishing industry and developing business
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informed the Western Australian Government’s regional and
telecommunication policies.  The result was trialled in Western Australia’s
Wheatbelt region to provide knowledge to inform policy-implementation.  The
outcome was then used as State Government procedure for the implementation
of policy.
The steps taken by policy-makers would appear to be well informed,
reasonable and logical.  The methods were tried and tested.  They were
successful in different conditions.  However, the Telecentre Support Unit’s
insistence that only the actors stated in its procedural guidelines could
complete the requirements for a telecentre application placed undue hardship
on communities with different social and relational dynamics.
The OIC’s insistence on using passive facilitation, as a formulaic method to
implement policy worked well in regions where its officers had established
working relationships.  The groups in these regions were aware of what the
OIC had to offer and could contact the OIC on their own initiative.  In regions
where the OIC had no history of working with the development commission,
community groups, local government or the Small Business Development
Corporation, regional groups did not know what monies or policies the State
Government was offering regional Western Australia.  On my visits around the
region to make known what government was making available to regional
communities, everywhere, I was told, “We did not know this”.   It makes sense
to use passive facilitation if people know what is available.  However, if they
do not know, they need to be told so that they can decide for themselves if they
want to avail themselves of the services being offered.  Sandford (1998), in
speaking about the many ways in which individuals recover from burnout,
notes that when “living relationship is reduced to a formula…the wounded are
always abused.  Arrogance is like that” (p183).Chapter 7 Conclusion 247
The second question asked how communities used knowledge to remake
themselves.  It was found that when knowledge is embedded in a foreign
context, communities have difficulty extracting and using that knowledge.  An
example of this was observed in the regional workshops on the Y2K problem
and e-commerce pilot.  The facilitator of the Y2K workshop spoke generally
about the Y2K problem.  However, he used the experiences of those present to
show them and other workshop attendees how Y2K might affect their
businesses if they did not take precautions.  After the workshop he held
consultations for those who wished to ask specifically about their personal
situation.  He also directed people to extra online help that was free of charge.
Regional business people and regionally-based government departments were
able to immediately act and implement his advice to Y2K-proof their
businesses and departmental dealings.  His advice was tailor-made to their
circumstances and was within their financial means to acquire.  The region,
particularly the Northern Goldfields, was literally abuzz for a month
afterwards.
In contrast, the facilitator for the e-commerce pilot, regaled workshop
attendees with his experiences of how the multi-nationals he had worked for
used e-commerce for their business dealings.  He recounted how the various
companies had set up their electronic equipment to enable ease of transactions.
However, in detailing type of equipment, setup and expense for e-commerce,
he could only outline the requirements for a multi-national company.  Then,
realising he was speaking to small business operators, he offered a cut-down
version that would cost $10,000 – well out of the reach of all the small
business operators present.  Those present politely thanked the facilitator for
his presentation.  After the workshop, however, there was a terrible sense of
let-down and of being excluded from e-commerce because of the cost
involved.  No-one knew how to conduct e-commerce after the workshop.  The
knowledge was not provided in a form that small businesses could use because
their business systems were not those of multi-national companies with aChapter 7 Conclusion 248
multi-million turnover.  The electronics systems required were in a price
bracket that they could not afford to acquire.
The third question asked what facilitated or hindered communities’ abilities to
change - these included historical events, diverse agendas rather than a united
vision, bad relationships and limited spheres of influence.  The Goldfields
Esperance region showed that historical events can leave a legacy hindering
forward movement.  In the Goldfields’ case, unresolved grief from post-
traumatic stress appeared to be a prime factor.  This had different causes
ranging from weathering employment uncertainty through the mining
boom/bust cycle, losing friendships when the work contract came to an end,
working in the extreme regional conditions to the loss of postal and banking
services.  The international case studies also revealed a similar finding.
Collective memory of fighting the Japanese in World War II saw the Adelaide
Multifunction Polis remain a drawing board concept.  South Africa’s legacy
from apartheid may be affecting the national government’s ability to provide
strong leadership of its national telecentre association.
Many agendas, rather than a united vision, saw the Goldfields Esperance
region remain in a state of apathy.  Only after hard and soft infrastructure
improvements were experienced in different shires through the various
roadshows and workshops, did the region consent to gather together to discuss
a regional telecommunications strategy.  In the international case studies, the
private agenda of the Mayor of Seville brought the Cartuja ’93 project to a
standstill which was resolved only through litigation.  The vision in the
Japanese Technopolis Programme was shared by national, local governments
and communities but not shared by industry.  Industry non-participation by
locating only branch plants in regional centres did not create the networks
necessary for technological innovation and high-tech industry to be sited in
regional communities.  Oulu, Finland’s inclusive approach to development has
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government (micro) work to see Oulu remake itself into a high-tech centre.  It
is ranked as the third IT region in the world after Silicon Valley, California and
Silicon Hills, Texas.
Poor relationships between the shires in the Goldfields Esperance region saw
shires feud with each other.  Cooperation and collaboration barely existed.  The
region was split into a north (mining)/south (agricultural) and
mainstream/indigenous divide.  Regional workshops like the Telstra workshops
were forums where people from different shires could share their
telecommunications problems.  They could then become aware of how these
difficulties were also experienced by people in other shires.  Once this became
known, bad feelings were set aside to put regional interests first.
Akademogrodok demonstrated that bad feelings held by the local authority of
Novosibirsk resulted in its withholding infrastructure provision and
maintenance.  Similar feelings of distrust between the various research
institutes isolated scientists from each other.  Networking and information
sharing did not take place until the launch of Perestroika.
Studying the Goldfields Esperance region showed that government (macro),
industry (meso) and communities (micro) have limited spheres of influence.
Communities may be willing to participate in bottom-up development, but
government needs to provide leadership and vision.  Industry (meso) was
minimally involved in the study.  When it did become involved, as Western
Mining did, when it volunteered equipment and technical support for the
Northern Goldfields roadshows, there was uncharacteristic goodwill from
communities (micro) and government (macro).  Both system levels worked to
accommodate industry involvement.  When Telstra gave Leonora ISDN
capability so that the awareness raising roadshows could be held, Leonora
Shire took the opportunity to retain that facility for the shire and community.Chapter 7 Conclusion 250
The international case studies illustrate how the strengths and weaknesses of
the top-down model are the opposite in the bottom-up model.  Oulu’s
collaborative approach in Finland, demonstrates that when the different levels
in a complex social system work together, regional development can be
successful.
RESEARCH LIMITATIONS
This research focused on the Goldfields Esperance region in Western Australia.
It worked backwards from policy implementation by showing how policy
procedure and its benchmarks, formulated under certain social conditions in
one region, were unsuitable for social conditions in another region in Western
Australia.
Since the classical scientific paradigm does not consider time, it is not
surprising that the OIC only allotted three years for policy implementation and
the GEDC three months for community telecentre applications.  In both
instances, there was an implicit assumption that communities did not need to
be prepared or educated for change to take place.  That the research period was
nine months was only because it took that long to acquaint communities with
the concept of a telecentre, to using the Internet for business and social
activities and to formulate a regional policy.  In following the region’s progress
after the expiry of the contracted period, it can be seen that Laverton Shire
required more than nine months and additional awareness raising roadshows
before being convinced that a telecentre would benefit the community.  While
progress from the intervention period has been followed, any intervention
outcome can only be short-term.  It is questionable whether there are long-term
changes.  A longitudinal time-span of fifteen years would be a more
appropriate period in order to detect any medium to long-term changes.Chapter 7 Conclusion 251
The ‘messy’, qualitative nature of action research and the inclusion of the
researcher as part of the change process will not appeal to those who are of a
mind that ‘true’ scientific research consists in ‘objective’ data collection and
the proving of a null hypothesis supported by quantitative statistics.  Scriven
(1972) notes that quantitative methods are no more synonymous with
objectivity than qualitative methods are synonymous with subjectivity.
Quantitative methods are also subject to evaluator bias.  “Numbers do not
protect against bias; they merely disguise it” (Quinn Patton, 1990, p480).
However, data gained through qualitative methods is, in part, a response to the
researcher, so interpreting qualitative data can be inherently political.  This
aspect needs to be acknowledged at the outset.  Such politics is embodied in
the individual researcher.  The presence of the researcher in a research
situation, through her/his attitudes and actions, affects the behaviour and action
of those being researched.  The researcher’s credibility is at stake.  Being a
project officer of the GEDC brought with it not just a corporate condemnation
because of the GEDC’s lack of development activity in the region, but also a
personal condemnation because of my employment with the organisation.  This
had to be rigorously countered by pointing out the temporary and short-term
nature of the contract.  It was necessary to distance myself from the GEDC.
The shires were then willing to listen to what the State Government wanted to
do in regional Western Australia and to participate in awareness raising
roadshows and workshops.
By using action research as a reflexive methodology, I became part of the
change process.  Action research allowed me to gain in situ feedback and test
theories against the responses of regional participants.  However, this meant
that objectivity was not possible.  Instead, I opted to maintain a balanced, fair
and conscientious perspective, and to take account of the multiple perspectives,
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that a situation can be interpreted and viewed from more than one point of
reference.
Information for the research was obtained from free format interviews,
roadshows and workshops.  However, to put respondents at ease, preserve their
anonymity and respect the cultural tenets of some communities, a hand-written
journal was kept.  Consequently, some points made by respondents could have
been missed while interviews, roadshows and workshops were in progress.
IMPLICATIONS FOR FURTHER RESEARCH
Since the eighteenth century, Enlightenment belief in the improvement of man
using scientific and technological knowledge has spurred the notion of
development-as-modernisation (Scott, 1998).  Harry Truman’s inaugural
speech as US President, on 20 January 1949, cemented this concept
(Corbridge, 1995; Escobar, 1995, 1992).  Governments have abstracted their
societies into diagrammatic representations, to be used as maps to remake
reality, with an underlying economic theme (Scott, 1998).
Development, initially, was government driven, that is top-down.  Criticism of
this approach (Seabrook, 1993; Toye, 1993/1987; Lal, 1983), led to the
bottom-up model, influenced by radical US populist, Saul Alinsky (1971,
1946).  However, development research in the twenty-first century lies at a
cross-roads (Corbridge, 2001; Schuurman, 2000; Rahnema, 1997).  This cross-
roads is due to the progress made by countries using information created within
the classical scientific paradigm and implementing those development models
which were based on expert knowledge formulated in a different place
(Edwards, 1989).  The solution, Edwards asserts, is to employ participatory
research methods to take into account local knowledge.  Escobar (1992) also
agrees that more local knowledge should be used.  In his opinion, current
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situations.  It has resulted in a ‘homogenisation’ of the Third World
(Schuurman, 2000).  Researchers, (Burch, Goss and Lawrence, 1999; Sachs,
1995) note that countries implementing current development programmes are
now more impoverished than they were before development implementation.
Pieterse (2000) comments that “poverty is in the eye of the beholder” (p177).
He recommends “growth strategies in parallel with appropriate technology and
maximum use of local resources” (Pieterse, 2000, p177) and building on frugal
life styles.  This kind of growth and development, Pieterse attributes to
‘ecological developers’, such as Sachs (1989) and Dumont (1974; 1965).
Corbridge (2001), while noting the “unhelpful binaries (modernity is bad, anti-
modernity is good)” (p87) in the development debate, comments that:
…some of the most interesting work that is being done these
days – both from a theoretical and a policy-relevant perspective
– concerns the ways in which states and markets can each be
considered as institutions  and can be combined in a more or less
synergistic fashion (Corbridge, 2001, p87).
Research within the classical scientific paradigm has confined itself to the
individual, explicit and linear progress.  Early in the twentieth century,
Sigmund Freud and Carl Jung began research that dealt with the tacit,
collective and geometric progress.  Later researchers abandoned this path
because research into the individual, explicit and linear, allowed one to
manipulate variables to produce tangible outcomes in a short space of time.  It
is especially useful for government-funded research needing concrete
milestones of progress to satisfy public accountability.
This emphasis may be proving to be short-sighted, as social issues such as the
loss of social capital and community capacity, are clearly long-term
consequences that do not manifest in the short-term.  Long-term environmental
problems like salinity and global warming are also outcomes of knowledge
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research within a complexity paradigm, using action research to provide in situ
feedback, would assist in familiarising researchers with the different kinds of
geometric progressions that result from single to multiple variable
manipulation.  This could uncover the connectivity between seemingly
unrelated variables and the limits to the spheres of influence by macro, meso
and micro levels.  The marginalisation of time and its long-term effects may be
minimised under this paradigm of research.  Complexity, as Corbridge (2001)
writes, can deliver more synergistic interpretations.
IMPLICATIONS FOR POLICY
To compensate for the dualism of the classical scientific paradigm, some
researchers (Parsons, 2004; Parker, 2001) suggest combining top-down and
bottom-up approaches to build governance capacity to secure outcomes “where
the realisation of these outcomes depends on the agency of others” (Giddens,
1986, p93).  However, this still builds on the Tayloristic tradition, where, with
a minimum of training, unskilled labour can carry out a set routine of tasks to
achieve a predicted outcome.  Decision makers need to recognise that advances
in technology and globalisation have created a greater level of complexity than
that which existed in the Industrial Age.
According to Funtowicz and Ravetz (1991, 1985) as complexity rises, a greater
level of expertise is required.  Their emphasis is not on process but on the
individual person and more training to provide expertise.  Their diagram of a
corresponding level of skill to cope with rising complexity was first detailed in
Chapter 1.
Greater training invested in individuals gives greater expertise because the
construction of most of our knowledge is mainly tacit.  It escapes individual
and collective awareness.  We learn without being aware that we learn or plan
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indicate how individuals and corporations move between traditional known
bodies of information (codified knowledge) and other knowledge or
information (tacit knowledge) which is not yet accepted as the communal norm
(Baumard, 1996a).  The level of complexity created by technology and
globalisation would indicate that it is no longer the day of the applied scientist
but that of the scientist-practitioner.  This poses great difficulty for Australia
since governments at commonwealth, state and local level and industry
demonstrate a reluctance to provide further training and development for their
personnel.
Should training and development be undertaken by government and industry,
individuals could be trained to become, in multimedia terms, ‘bridges’.  A
‘bridge’ in a multimedia project is an individual who knows enough about all
the processes involved in a multimedia project such as software capability,
hardware requirements, graphics, animation and so on.  This individual
translates the requirements of the animation’s team to the software writers and
speaks their jargon so that the software writers know what to write to produce
what the animators require.  The kind of hardware that is required to do what
the software writers need to do for the animation team is then translated to the
hardware suppliers by the ‘bridge’.  In this way, the ‘bridge’ facilitates the
passage of the project between the different teams to ensure a coordinated
outcome.  The ‘bridge’ requires expertise that is necessarily broad but not
necessarily indepth.  The ‘bridge’ also needs to know how the different teams
connect and when they need to connect so that the project proceeds without
undue delay.  The ‘bridge’ also needs to be sensitive to hear what the different
teams are saying about their part of the project so that any problems or
idiosyncrasies that may be ongoing can be explained to the next team to be
dealt with, coped with or resolved.
Such generalist training flies in the face of specialised classical scientific
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connections is what is required in the Information Age.  While there is a need
for indepth expertise, there is also the requirement to coordinate such expertise
with other areas in a multi-pronged approach, as in the example of the ‘bridge’
in multimedia.
CONCLUSION
This research was conducted to discover how regional development could be
precipitated in a practical manner.  It arose from the lack of development
taking place in regional Western Australia despite favourable Federal and State
Government policies.  Three questions were asked.  The first was how
governments use knowledge to inform policy-making and policy-
implementation.  The second was how communities used knowledge to remake
themselves.  The third questioned what hindered or facilitated development.
With reference to the first research question, the study discovered that to
inform policy, policy-makers employed knowledge embedded in models
formulated in places foreign to the local situation.  Within the classical
scientific paradigm, this knowledge has been individuated, detached,
segmented and abstracted.  It is considered to be free of social and historical
context.  However, in reality, that did not prove to be the case.  Policy
implementation was difficult outside the region which had provided the
knowledge that informed policy-makers.  In implementing such procedure,
communities were abused, because their social and economic dynamics were
different.
In answering the second question, the study showed that in order to remake
themselves, communities required knowledge to be presented to them in a form
that was applicable to their situation and condition.  They had to be
mechanically shown how to apply such knowledge.  Recourse to additional aid,Chapter 7 Conclusion 257
if required, needed to be provided.  When this was done, take-up and practice
was immediate.
The third research question asked what hinders or facilitates development.  It
was found that development takes place when government (macro), industry
(meso) and communities (micro) hold a common vision.  Open, inclusive
networking that allows the different system levels to take the lead at different
times, smoothes the path of development.  However, numerous agendas, bad
relationships and unresolved trauma tend to bring development to a standstill.
The different levels (macro, meso and micro), have limited spheres of
influence.  To enable change to take place in the whole system, the different
levels needed to network and work towards a common vision.  This ensures
that change can be taken up at the various levels in a complex social system.
Other change will occur at one level but not take place at another level.  The
Japanese Technopolis Programme demonstrated that unless all levels work
towards a common vision, development is not successful.  In the case of Oulu,
Finland, macro, meso and micro levels held a common vision.  The
development that has taken place there has propelled Oulus to being the third
most technologically successful region after Silicon Valley, California and
Silicon Hills, Texas.
The strengths of the different levels lie in the following areas: government
(macro level) expertise, due to accountability issues, tends to be in the
individual and explicit, that is, in the areas of hard infrastructure investment,
leadership and providing a national vision; industry (meso level) involvement
tends to galvanise community and government cooperation; community (micro
level) strength lies in rallying the tacit and the collective to move to the next
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The implications for future research would lie in further inquiry to uncover
greater specificity of the multiple linkages between macro, meso and micro
levels and how historical events affect development.  Complexity combined
with action research is more sympathetic to considering local knowledge.
Policy-makers may consider incorporating this into policy-procedure.  A new
concept is employing multi-level networking when implementing policy
especially in telecommunications and regional development, and to allow
different system levels to become the lead agency at the stages where the
influence of this level is most decisive.
Precipitating regional development is not just a top-down or bottom-up
initiative.  It is the synergistic outcome of the macro, meso and micro levels in
a complex social system.Appendices 259
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APPENDIX 1
Policy Background: Federal and State Government
Federal Government Policy
In this section Federal Government policy will be briefly outlined to provide
the background and rationale against which the Western Australian (WA)
Government then formulated its ICT-based regional development policies.
The Federal Labor Government in 1994 proclaimed that Australia would
become a “Knowledge Nation” and take its place in the Digital Age.  Six Co-
operative Multimedia Centres were established in each Australian state in
1995.  That year, the Federal Government committed $84 million to develop
the fledging Australian multimedia industry with a series of forums held
around Australia.  The five-part programme included a $45 million venture
capital fund, Australian Multimedia Enterprise, to develop multimedia
interactive products, for film to move into multimedia and fund the six
multimedia centres.  It signalled government’s emphasis on technology
policies as the key to Australia’s economic development in the twenty-first
century (Brewster, 1995).
During 1996 to 1999, various agencies commissioned papers examining what it
would be like to be a part of the Digital Revolution.  Telstra’s Australian
Telecommuting Guide (Sargent and Groves, 1996) investigated the internal and
external constraints and opportunities raised by telecommuting.  Papers
commissioned by the Rural Industries Research Development Corporation
(RIRDC) and Information Policy Advisory Council (IPAC) centred on the
declining state of regional telecommunications and the implications of putting
regional Australia online.  Their findings spoke of a telecommunications
infrastructure with inadequate technical capability, high telecommunications
prices and consequent restricted access to training, education and user-support
services (Buckeridge, 1996; Groves, 1996).
At the end of 1996, the Federal Government announced the “Networking the
Nation” policy.  Part of this initiative included $250 million for the Rural
Telecommunications Infrastructure Fund (RTIF) and the Outback Digital
Network to connect remote communities, funded by the partial sale of Telstra
(Richardson and Weill, 1999).  This fund was to provide seed money for
communities in the various states to put forward proposals to the RTIF
committee to upgrade their telecommunications infrastructure.  In 1997, the
Federal Government’s Information Policy Advisory Council (IPAC), reported
on possible economic opportunities should rural Australia benefit from an
upgrade in the telecommunications infrastructure.  IPAC identified the
following themes:
•  Defeating the tyranny of distance: so that regional Australia could
have the opportunity to go online and become ‘location independent’,
•  Developing a services-driven approach: to target support for what
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•  Realising the technological potential: by raising awareness and
developing skills,
•  Introducing a competitive framework: as the most likely way to
encourage innovation and new infrastructure investment,
•  Accessing digital connectivity: as the essential service that should be
available to all Australians,
•  Empowering communities: by implementing sustainable service
solutions for regional Australia,
•  Putting Government online: to enhance the quality and reach of
government services and to use the leverage government usage
provides to shape the demand environment,
•  Charting the path forward: by promoting experimentation together
with monitoring and evaluation; and
•  Ensuring leverage and impact from the Regional
Telecommunications Infrastructure Fund: to provide an opportunity
for real impact and scaling up of rural initiatives.
IPAC recommended that ‘astute and focused government policy’ (IPAC, 1997,
p5) was necessary for new communication opportunities to provide real and
lasting benefits. These were in the areas of:
•  Regulation: to ensure that there was increased competition in regional
and rural areas, new investment in rural infrastructure and a significant
shift to ‘location independent’ telecommunications pricing.
•  Service delivery: to ensure commitment by all levels of government to
work together to provide high quality, user-friendly services to all
Australians.
•  Programme funding: to ensure the special initiatives were well targeted
and cost-effective.
“A Framework for Developing Regional Communications Initiatives”
(RIRDC, 1997) commissioned by the Federal Rural Industries Research and
Development Corporation (RIRDC) examined the issue of creating an
organisation that would set the vision to meet the needs of regional Australians.
The organisation would be responsible for selecting the infrastructure,
engineering the finance, assessing the feasibility and then implementing and
evaluating the outcome of upgrading the telecommunications infrastructure of
regional Australia.
STATE GOVERNMENT POLICY
Following the announcement of Federal funding through the Rural
Telecommunications Infrastructure Fund, the Western Australian Government
set about tackling the issue of the inadequate telecommunications infrastructure
in the State.  The Western Australian Technology and Industry Advisory
Council (TIAC) examined this issue through its reports and came to a similar
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infrastructure was inadequate and that regional users were disadvantaged by
high costs and the constraints of aging technology (TIAC, 1996a, 1996b,
1996c, 1996d).
In response to the Federal Information Policy Advisory Council (IPAC), the
Western Australian Technology and Industry Advisory Council (TIAC, 1996d)
also commissioned a study that year titled “Telecommunications Deregulation:
Is Western Australia Prepared?”  This examined the preparedness of Western
Australia in light of the Federal Government’s intent to deregulate the
telecommunications industry and to sell off Telstra.  At the same time, the
Premier’s own office issued “A Rural Communications Strategy: Introduction”
(DPC, 1996) which sought comments from representatives of remote area
consumers of communications services, regional development commissions,
other government agencies and the major telecommunications providers.  It
was to provide the framework for a number of activities that were already
being planned/pursued by other government agencies.
Later in 1997, the Western Australian Government commissioned the
Communications Audit by the Bosche Group.  This report dealt with the
deficiencies of the telecommunications infrastructure in regional Western
Australia.  It examined in detail the different methods of electronic means used
for the communication, exchange, acquisition and dissemination of
information.  This ranged from mobile telephone coverage, timed call charges,
power supply, transmission speeds for facsimile and data transfer, internet
access, two-way and short wave radio, radio and television services and the
lower expectations that regional people have of telecommunications than their
metropolitan counterparts.
At the same time, the media began reporting that regional towns were dying
due to inadequate services, exacerbated by inadequate infrastructure.
Headlines in The West Australian such as ‘Towns die, banks shut’,
(Fitzpatrick, 1998) detailed a report compiled by consultant KPMG for the
Australian Bankers’ Association.  Prepared for the Federal Government’s
Provision of Banking Services in Rural Australia Inquiry, the report blamed
rural population decline for bank closures in country towns.  It focused on five
country towns: Kellerberrin in Western Australia, Wycheproof and Penshurst
in Victoria, Brewarrina in New South Wales and Burra in South Australia.
Leading the population decline was the exodus of young people from regional
towns.  Farms were being sold because they were no longer viable or family
members were unable to take them over.  According to the acting chief
executive of the Bankers’ Association, for every one hundred people leaving a
rural town, retail spending declined by half a million dollars per annum.  The
Banker’s report called on the Federal Government to examine:
•  How adequate basic services, such as transport, communications and
finance organisations, will be made available in rural areas with
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•  How the farm aggregation process can be managed so that it was less
painful for people struggling with smaller properties, burdened by debt
and unable to sell at a reasonable price.
•  How towns will be supported when trying to develop and attract new
businesses (Fitzpatrick, 1998).
The article concluded with a comment by Victorian MP for the rural seat of
Wannon, David Hawker, that older people would be hard hit by bank closures
because they were unable to drive to the next town to do their banking.
Telstra’s slow response in servicing regional communities also made headlines
with “Wheatbelt shire all fired up at Telstra” (McNamara, 1998).  The article
recounted how a fire officer’s telephone in the small wheatbelt town of Mt
Marshall, 300km north-east of Perth, was out of order for ten days during the
summer.  The fire officer relied on his wife to contact volunteer firefighters by
two-way radio.  When BankWest closed its offices in the previous November,
a local business offered to provide banking services via a ‘super agency’.
Telstra did not connect the data line for six weeks so that shire residents were
forced to drive 80km to 160km to the nearest bank.  One family was told in
August that their telephone would be connected in February and another family
was told in November that their telephone would be connected in June.  Still
another family had to wait until October after requesting a new telephone
connection in April.  Telstra’s reason for the lack of service was that three staff
members had left the Merredin depot late the previous year, leaving it
understaffed at a time of increased demand.  Against this background of media
coverage, Commonwealth Government reports, State TIAC reports and the
Communications Audit, the Office of Information and Communication (OIC)
came into being in February 1998.
THE OFFICE OF INFORMATION AND COMMUNICATION
The Office of Information and Communication (OIC) was located within the
Department of Commerce and Trade (DCT) with a mission “To make a
difference to the economy, lifestyle and living standards of Western
Australians, by world-class use of the advantages of the Information Age”
(OIC, 1998a, p1).  This was to be achieved at strategic level, through sharing
expertise, developing principles, standards and ensuring that Western
Australian Government agencies adopted them.  The timeframe set to achieve
this was three years.  It identified a series of strategies through which this
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Office of Information and Communication (OIC) strategies
1.  Telecommunications strategy
2.  Telehealth communications infrastructure
3.  Online Services Strategy
4.  Business and Investment Embassy
5.  Technology Rationalisation Strategy
6.  Information Management and Access Strategy
7.  Year 2000 – Business Awareness Strategy
8.  Business Development Strategy
9.  Marketing and Awareness Strategy
                                                                     (OIC, 1998a)
1) Telecommunications strategy
The OIC identified Western Australian telecommunications infrastructure as
inadequate and uneven in coverage. Government networks used different
technologies, were fragmented and duplicated each other.  In this strategy, the
OIC would proactively coordinate the aggregation of government networks,
private sector needs and universities to provide the private sector with
investment opportunities in metropolitan and regional areas.  It would increase
dialogue with Federal Government agencies on Western Australia’s
broadcasting (television, radio and all technologies) needs and seek to improve
opportunities for community television and broadcasting.  The benefits seen in
this action were affordable and convenient access for all Western Australia to
telecommunications services which included voice, image, data, broadcasting,
two-way radio, video, both mobile and fixed, satellite and terrestrial, digital
and analogue.  Government network management operation and transmission
would carry reduced risks and have greater savings with support for
decentralised online services to rural and remote areas.  Without a
proportionate increase in cost, there would be a greater and more beneficial use
of telecommunications.  To provide leadership and coordination to aggregate
and rationalise Government service provision, the OIC would map current
public and government infrastructure and networks, estimate future community
and government traffic, perform a gap analysis between current and required
capacity, identify technologies and practices to optimise delivery of benefits
and develop and coordinate the strategy for Western Australia (OIC, 1998a,
p4).
2) Telehealth communications infrastructure
The Department of Health in 1997 proposed an online delivery for existing and
emerging health services that would improve access to health by people all
over the State.  An independent audit commissioned by the Department of
Commerce and Trade supported this proposal for a telehealth service.  A
Telehealth Unit from the Department of Health was seconded to the OIC in
1998 to work together to bring this concept to reality.  The benefits would be
improved infrastructure which could be could be linked with the telecentre
network.  It could be combined with other needs and initiatives to deliver,
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serviced with suitable telecommunications facilities.  To bring this to pass, the
OIC would coordinate this strategy with the Department of Health, Department
of Contract and Management Services (CAMS), Regional Development
Commissions, Telecentre Network, Premier and Cabinet, Treasury, Transport,
Education, Family and Children’s Services, Police and Ministry of Justice to
ensure no duplication of services or infrastructure.  An Online State Services
Proposal would be submitted to Cabinet to be endorsed as a high priority
strategic project for the State.
3) Online Services Strategy
The OIC assessed that fragmented and non-standard practices across the public
sector made service delivery to community and business difficult to use, was of
a poor quality and out of date.  Community and business access to services
online would enhance perceptions of Government, bring significant cost
benefits to Government as a result of a coordinated approach, be available
twenty-four hours a day, seven days a week, be a one-stop shop based on a
single point of access, provide fundamental reform for Government to work
with business and community and provide opportunities for local businesses to
grow and compete.  The OIC would identify existing online service projects,
develop strategic partnerships, establish demonstration projects, identify best
practice on a global perspective and establish an ongoing marketing and
awareness raising campaign (OIC, 1998a, p8).
4) Business and Investment Embassy
This concept was to provide a “one-stop-shop” to do business, invest in the
State and access economic and regulatory information.  It would be cost
efficient, integrate government and non-government services and be easily
accessible by regional businesses in Western Australia.  The embassy could
attract potential investment and business to Western Australia by providing
State Government economic agencies and the wider community with an
interactive marketing vehicle that operated twenty-four hours a day.  Cabinet
approval for the embassy prototype was to be sought in February 1998.  The
Department of Commerce and Trade would manage the project in 1998.
5) Technology Rationalisation Strategy
This strategy’s aim was to change Government agencies from being
technology-focused to being customer-focused.  Government agencies would
then concentrate on developing customer-oriented service delivery and
eliminate investment in hardware that was being outstripped by technological
innovation.  The benefits would be improved Government service to the
community and business, reduced costs and reduced risks for Government and
industry growth by the achievement of Government outsourcing.
6) Information Management and Access Strategy
This strategy was concerned with the recovery, storage and provision of
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held the principle that information is a community and corporate resource that
should be available and easily accessed by all.  A coordinated approach to this
would lead to better management of information and uniform standards of
privacy, confidentiality, security and cost effectiveness.  Its benefits included
equity of access to information and services, easier access to better
information, reduced bureaucracy, duplication and cost, community confidence
in information use, a better educated and informed community and
opportunities for businesses to grow.
7) Year 2000 – Business Awareness Strategy
The Y2K dilemma was looming.  The OIC was aware that while large
corporations were taking steps to ensure that the clocks in their computers
would turn to 2000 and not 0000 in the year 2000, many Government
departments and small business operators were ignoring this issue without
realising their financial and legal liabilities.  OIC would raise awareness
through advertising, radio interviews, mailouts, media articles and provide
information toolkits, a list of solution providers and awareness raising
workshops.
8) Business Development Strategy
Under the banner of the Department of Commerce and Trade, the OIC would
continue the Department’s approach of stimulating and facilitating business
investment and partnerships.  It would work with the Federal Government and
other State agencies to investigate investment incentives, rebates, bounties,
taxation issues, currency exchange rates, product and service development and
marketing.
9) Marketing and Awareness Strategy
Western Australia’s Government, business and communities had a fragmented
approach to entering the Information and Communications Revolution.  A co-
ordinated marketing and awareness raising programme was necessary to enable
the State to be an effective and competitive player in the global economy.  The
OIC recognised that the fundamental challenge was not “one of Technology
Management, but of Managing Change: - change to business and consumer
cultures” (OIC, 1998a, p18). It would raise business, community, industry and
Government awareness of how information and communications technologies
could benefit everyday activities.
These above priorities, strategies and outcomes outlined in February of 1998,
crystallised into the Western Australian Government Policies for Information
and Communications in December 1998 (OIC, 1998c). Six policies, in all,
dealt with telecommunications, online services, technology rationalisation,
information management and access strategy, industry development and
marketing awareness.Appendices 268
APPENDIX 2 The Goldfields Esperance Region
Geography
The Goldfields Esperance region is an area covering 771,276km
2 located in the
south eastern corner of the state of Western Australia.  This land mass makes it
just under a third of the size of Western Australia and it is the largest region in
the state.  It is bounded by the Sandy and Gibson Deserts to the north, the
Wheatbelt region to the west, the Great Australian Bight to the south and the
South Australian and Northern Territory borders to the east.  It incorporates
nine local governments: the Shires of Ravensthorpe, Esperance, Dundas,
Coolgardie, Menzies, Leonora, Laverton, Ngaanyatjarraku and the City of
Kalgoorlie-Boulder.
Figure 5.1 showing the nine shires in the Goldfields Esperance Region
Population
Australia has a population of 20.4 million people (ABS, 2006a).  Western
Australia’s population is 2,018,700 people (ABS, 2006).  Population in the
Goldfields Esperance region fluctuates depending on the boom/bust cycle of
the mining industry.  In 1999 the region was home to some 59,000 with a “fly-
in/fly-out” population to its mining operations.  In 1999 the City of Kalgoorlie-
Boulder had a population of 31,939 people.  The bust cycle in 1999 led to
decline in the region’s population which now numbers some 53,5000 with the
additional ‘fly-in/fly-out” population.  Kalgoorlie-Boulder however is theAppendices 269
largest town in the region with 53.8 percent of the population total.  Esperance
is the second largest centre with 24.3 percent of the population (ABS, 2001).
Local Government Population (2001) Population (2005)
Ngaanyatjarraku 1,442 1,715
Laverton 1,290 1,205
Leonora 1,946 1,861
Menzies 335 361
Kalgoorlie-Boulder 28,345 29,099
Coolgardie 4,080 3,744
Dundas 1,201 1,070
Esperance 12,666 13,265
Ravensthorpe 1,487 1,341
TOTAL 52,792 53,661
Table 5.1 showing population of the Goldfields Esperance Region by Local
Government area (ABS, 2001, 2004-5).
The workforce in the Goldfields Esperance region has remained reasonably
constant from 27,705 persons in 1994/1995 to 32,092 in 2001/2002.  During
this time, unemployment fluctuated between 4.8 percent and 5.8 percent.  In
2001/2002 unemployment was 5.2 percent. The region’s unemployment is rate
is consistently lower than the State’s rate of unemployment (ABS, 2001).
Residents of indigenous descent make up just under 9% of the region’s
population.  This is just over 3% for Western Australia as a whole.  In the
shires of Ngaanyatjarraku and Menzies 82% and 47% respectively are
indigenous (GEDC, 2003; ABS, 2001, 2004-5).
History
First recorded European contact was in 1792 with the sheltering of two French
frigates sheltering in Esperance Bay while mapping Australia’s southern
coastline.  In 1863, the first settlers in the Esperance area were the Dempster
brothers.  Esperance became the principal regional port following the discovery
of gold in Coolgardie in 1892.  In 1896 with the opening of the Perth-
Coolgardie railway, Fremantle took over as the region’s principal port.
Esperance’s function then was that of holiday and fishing town, a centre for an
agricultural hinterland (GEDC, 2003).
The goldrush in the 1890s saw Norseman, Coolgardie, Boulder and Kalgoorlie
develop quickly.  Kalgoorlie’s population was 11,000 in 1983.  Coolgardie’s
population reached 15,000 by 1898.  Town structures consisted of hessian huts,
canvas tents and galvanised iron homes.  Water was carted by camel or
distilled from bores and dams.  The completion of the Goldfields andAppendices 270
Agricultural Water Supply pipeline by C.Y. O’Connor in 1903 was and still is
the main water supply to the Goldfields today (GEDC, 2003).
Gold also saw the establishment of Kambalda, Menzies, Leonora and Laverton
further north in the region.  Kambalda mined gold between 1897 to 1906.  The
town was abandoned when the gold ran out.  Nickel was discovered in the
1950s.  Western Mining Corporation began mining nickel in Kambalda in 1966
and Kambalda was reborn.  Leinster was established in the 1970s to service the
mine when nickel was found (GEDC, 2003).
Economy
The Goldfields Esperance contribution to the Gross National Product in
2000/2001 was estimated at $4.9 billion.  Its economic base is mining,
primarily gold and nickel.  In 2000/2001 mining production was $3.8 billion of
which gold accounted for $2.3 billion.  Mining has been central to the region’s
development and established the towns of Coolgardie, Kalgoorlie, Boulder and
Norseman following the discovery of gold in 1892 (GEDC, 2003).
Gold was later discovered at Menzies, Laverton and Leonora, with Leinster
being established in 1970s to service the nickel mine.  Kambalda was
originally a gold town between 1987 and 1906 but since the discovery of nickel
in the mid-1960s is associated with nickel.  Nickel is also mined at Cawse
Nickel Operations 55 km north-west of Kalgoorlie-Boulder, at Bulong, 35 km
east of Kalgoorlie-Boulder and Murrin Murrin  60 km east of Leonora.  Murrin
Murrin is the largest new laterite nickel operation consisting of a mine and
processing plant with onsite airport.  It has a permanent workforce of 600 who
are largely fly-in/fly-out.  Indigenous workers are trained in increasing
numbers at the John Forrest Vocational Training and Educational Centre
located onsite at Murrin Murrin.  In 2000 Lion Ore Australia Ltd opened the
underground Emily Ann nickel sulphide mine east of Norseman in the Shire of
Dundas.  BHP Billiton’s proposed $950 million Ravensthorpe Nickel Project in
October 2001, received $18.9 million from the Western Australian
Government over four years towards economic and social infrastructure, a
commitment to be matched by the Federal Government and BHP Billiton.
Construction workforce will be 1,200 with a mining workforce of 300.  The
Ravensthorpe mine is expected to produce 180,000 tonnes per annum of
nickel/cobalt/ hydroxide, which will be shipped from the Port of Esperance to
BHP’s Yabulu refinery in Queensland.  This mining project is expected to
increase Ravensthorpe’s population by 1000 with the construction of
infrastructure for water, power, waste management, aviation facilities, roads,
housing, commercial/residential land availability and community facilities and
services (GECD, 2003, 1999; ABS, 2001).
 The value of agricultural production in 1999/2000 was $349.6 million. This
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wool at $47.4 million and livestock disposals at $69.9 million.  The 2000/2001
production value for fishing was $10.8 million.  Abalone and scallops account
for $6.9 million (63.9%) of the total value.  Sandalwood is harvested with an
export value of $14.3 million (2,200 tonnes).  Manufacturing in the Goldfields
sub-region services the mining industry while in Esperance it is agricultural
and fishing oriented.  The main commercial centres in the region are the towns
of Kalgoorlie-Boulder and Esperance.  Retail turnover in 2002/2003 was
estimated at $469.5 million (GECD, 2003, 1999; ABS, 2001).
REGIONAL BACKGROUND AT THE TIME OF THE STUDY
Travelling to six (Great Southern, South-West, Peel, Wheatbelt, Mid-West,
Goldfields Esperance) out of nine regions to speak to the various community,
industry and government groups and Development Commissions, a common
thread was discernible.  In regions where the Development Commission had a
proactive, entrepreneurial, management style, a good working relationship
existed between industry, community and government organisations.  This
outcome usually stemmed from the CEO of the Development Commission’s
management style.  Where the Development Commission’s CEO had a
bureaucratic management style, the norm characterising relationships between
the above groups was usually one of longstanding or bitter conflict.
Reputation of the Development Commission
The Development Commission, I discovered, was not held in high esteem in
the region.  While praises were sung about Esperance office, no-one had a kind
word for Kalgoorlie office.  There was unanimous agreement in the region that
development occurred without any help from Kalgoorlie office.  Apparently
since the Commission’s inception, I was the first person from Kalgoorlie office
to travel beyond the boundaries of Kalgoorlie-Boulder on matters of
development.  Speaking to people north of Dundas Shire was difficult because
Kalgoorlie office lacked credibility.  The antagonism that greeted me was at
times vitriolic in its expression.  It became a matter of having to establish a
personal working relationship with people.  I found I got no where when I tried
to work as an officer of the Development Commission.  Only when I made it
clear that I was contracted for a finite period of time did the antagonism
subside.  People were suspicious but were willing to give me a go.
THE Report
At the time of my contract in the region as Telecommunications Research and
Development Officer with the development commission, I was asked a
common question by nearly every person in the different organisations that I
contacted, “Have you come to write the report?”  I was puzzled by this
question.  When I asked, “What report?” the reply, without fail, was, “You
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share of stakeholder consultations.  After consultations held throughout the
region, a report is written.  An example of this is narrated below.
I had been in the region for six weeks.  In the seventh week the Office of
Information and Communication visited the region on invitation to discuss
their strategy for the State and the part that the Development Commission
would play in its implementation.  Only a week after OIC had visited the
region, there was another lot of visitors.  These were contracted by the Minister
for Regional Development to travel through the state to meet with stakeholders
to gather their thoughts and opinions as input to influence the regional
development policy that would be released early in the new year.  Staff in the
Esperance office of the Development Commission had driven up to Kalgoorlie
to be part of the meeting with the three consultants.  Apparently since the last
state election, the Liberal State Government had been working on “equitable
access” for government agencies to the whole of the state.  There was a
Regional Development Act and an act for each of the regional Development
Commissions but no state-wide plan.  Now the Minister through the Regional
Development Council and Department of Commerce and Trade wanted to set
benchmarks for regional development.  A policy development steering
committee would be set up in June 1999 in recognition of the difficulty of
regional development at cabinet level.
State priorities were the development of leadership and entrepreneurial skills,
strategic and partnership alliances.  The state government recognised that in the
regions, state government agencies developed partnerships but such
partnerships were not recognised at state level, that is, not in Perth.  The State
also wanted to examine the roles of chambers of commerce in the regions and
to form rules for regional development.  The outcome of these consultations
would set the direction until 2029.  This also coincided with the State
Department of Planning and Infrastructure’s strategic plan for Perth, called
Perth 2029.
Three kinds of policy would result: a generic policy (statewide), a functional
policy (inter-regional) and an operational policy (to drive programmes, projects
and day-to-day delivery).  The state government saw a need for governance, to
re-think its policies and their impact, to integrate social and economic
development.  The state wanted to know how to create the right conditions for
industry clusters to come together and the role of government and industry in
this.  In government there was a debate about whether small country towns
should or should not be supported.  The backdrop of globalisation and its
corresponding backlash of cultural and religious fundamentalism was also
mentioned as a part motivator for the consultations.  One of the commission
officers, a long time resident of Kalgoorlie, explained that regional people were
suffering from “consultation overload” and wanted tangible delivery.  Regional
people understood a need for policy but needed to see concrete results.  The
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be important for regional development to occur.  This ranged from leadership
to having community capacity to follow leaders that arose out of the
community.  The consultation process took one hour, twenty minutes.  Arising
from this consultation in November 1998, a booklet on capacity building in
WA came to the commission from the Department of Commerce and Trade in
Perth in May 1999.  It requested comments to be sent in by the end of that
month.  That was the “concrete result” of the regional development policy in
the region – a report.
The legacy of such consultations and their resultant reports had made the
region angry and cynical.  The responses I received when initially scoping the
region were varied.  They ranged from a bitterly angry diatribe that the
Commission in all the years of its existence had never ventured north of
Kalgoorlie to visit the shires to ask about regional development to amused
cynicism that people in the region had learnt to deal with the difficulties in
infrastructure and therefore did not need any help to cope. It was the
consequence of living in the region. It had been that way, it is that way and it
will be that way.  It was not anticipated that I would do anything beyond seek
their opinion and write a report.
Regional Attitude
People in the region I found, had a very stoic attitude based on pragmatism.
There is also a sense of duty.  Individuals and organisations were interested in
only “what worked” not in “what ifs”.  It was generally assumed that the
workshops and seminars held in the region were part of an information
gathering exercise so that THE report could be written. Cynicism was the
uppermost sentiment at these workshops but there was also an underlying sense
of “wait and see”.
Community Champions
In every region there are people who are respected by community members
and have influence.  Stringer (1996) identifies these people as key people
whose support is crucial if a project is to succeed in the area.  Stringer’s (1996)
term for these people is “gatekeepers”.  The Department of Commerce and
Trade used the term “community champions”.  The Department used this term
to refer to individuals who were active in their local community.  There was
also an inference that that they were also influential members in their
community.  The Department of Commerce and Trade supplied me with two
names of such “community champions” in the Goldfields.  I was advised to
contact these people to enlist their support.  Investigation on my part revealed
that for one of these community champions, the individual’s high profile
stemmed from that person’s membership on many regional committees and
Boards of Management.  The individual also was chair on a number of these
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honorarium is paid to the chair.  In the region where the population is sparse
and a twelve working day is the norm, many people do not have time to sit on
regional boards or committees.  Since the adoption of the twelve hour shift by
the mining community, many sporting and community organisations have
vacancies for members or have shut down.  It is therefore common for a few
people to be members of many committees and boards.  It did not necessarily
mean that the individual was influential in the community.  I was informed in
the following indirect manner that the “community champion” did not have the
community influence commensurate with such a high profile status.  It was
explained to me that in the region, people do not speak ill about others or
ignore them because one never knew when their support would be required.
While nothing was said, the region demonstrated to that individual that there
was a lack of support for that particular “community champion”.  I was told it
did this when that individual stood for office at a state election.  The individual
did not win office or even the vote of members in that person’s local shire.
The perception of who is a “community champion” (Gray and Lawrence,
2001) is different in the eyes of the government department located in Perth
from those who live in the region.
There is consequently a code of silence in the region.  Difficulties are covered
up through this code of silence because confidentially is not easy to keep in a
small population (Haslem McKenzie, 1999).  Its effect on individuals and
organisations is that the undiscussable is not discussed.
Things Aboriginal
Our next stop was just on the outskirts of Leonora to see an individual of
indigenous origin.  The appointment, made in Kalgoorlie, was to ask for
contact details of indigenous representatives in communities to speak to them
about Government Telecommunications policy.  A representative at the
Wangkanyi Ngurra Tjurta Cultural Centre in Kalgoorlie informed me that
indigenous people like to sit and tell stories to establish a rapport before they
do business.  At the meeting I discovered that the mainstream community
members who were in the car with me suffered from a delicate condition.  This
condition only surfaces when there is a need to encounter individuals of
indigenous extraction.  An illogical hostility and emotional state of being
arises.  It was going to be impossible to establish a rapport through telling
stories.  I apologised to the person I was meeting.  He seemed to understand the
situation.  There was a tacit understanding of the racism of the white man.  He
gave me some names to contact.  I said goodbye and left.  The appointment
took ten minutes.Appendices 275
SHIRE OF NGAANYATJARRAKU
DEMOGRAPHICS AND STATISTICS
Figure showing the Shire of
Ngaanyatjarraku within the
Goldfields Esperance region
(GEDC, 2004).
Ngaanyatjarraku Shire is located in the central eastern part of Western
Australia.  159,948 sq km, it is bounded by the shires of Laverton, Wiluna and
East Pilbara with Northern Territory and South Australia as its eastern
boundary.  “The Lands” as it is known locally, is the home of the
Ngaanyatjarra tribe.  The “ku” at the end of Ngaanyatjarra means “land of”.
The shire has an estimated population of 1562 Ngaanyatjarra people with 160
non-Aboriginal community advisers, technicians and public servants.  This is
spread among nine communities as follows:
Community Population
Warburton 550
Tjirrkarli 83
Wanarn 70
Warakurna 241
Tjukurla 107
Wingellina 154
Blackstone 168
Jameson (or Papalankutja) 97
Patjarr 65
Giles Weather Station 6
Table 5.1 showing communities and population distribution
(http://www.tjulyuru.com/facts.asp, Downloaded 7 July 2004)
The communities seceded from Wiluna shire and became a new shire on 1 July
1993 in order to provide more comprehensive services to the people in the
Lands.   The communities have a nursing post, school, community store and
office.  A nursing home is located in Wingellina.  Ngaanyatjarra College and
the Tjulyuru Cultural and Civic Centre are located in Warburton.  The Cultural
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swimming pool. The industries in the shire are tourism, roadhouses and mining
exploration.
Roads to the shire are still unsealed however roads in Warburton, Warakurna
and Jameson communities have been sealed by the shire.  Service providers to
the communities access the communities via Ngaanyatjarra Air which flies
from Kalgoorlie to Warburton to Alice Springs on Tuesday and Friday and
return on Monday and Thursday.  When officers from other government
departments arrive, they work from the community office.  Most government
departments work on a “fly-in, fly-out” basis.  That is they fly in with
Ngaanyatjarra Air, do what work is necessary and then fly out again.  This
applies to dentists as well.  They fly into a community for half a day each
month on a chartered flight.  Only very pressing cases get seen by the dentist.
The police also call around once a month.  Three police travel in a modified
“tank” that is part sleeper van and part paddy wagon as well.  The police also
spend a month travelling between the communities, rounding up recalcitrants.
When necessary the police will drive non-stop to place their prisoners in jail
hence the sleeper facility.  One will drive, one will ride “shot-gun” and the
third will be sleeping.  The police are headquartered in Laverton.  There is a
lock-up just outside Warburton where the police base themselves when they
are in Lands.
The formation of the shire may be recent but services such as Ngaanyatjarra air
and health were already in existence.  These services are subsidiary companies
of the Ngaanyatjarra Council.  The administrative arm of the Council and these
services are headquartered in Alice Springs.  This is because the tribal lands of
the Ngaanyatjarra extend into the Northern Territory and South Australia.  To
avoid falling into no-man’s land where the two states and one territory disclaim
responsibility, all the communities are located in Western Australia.
Education, health and justice matters are tended to by the Western Australian
Government.  Teachers, doctors and police service the communities from
Western Australia.  The last nomads left their nomadic lifestyle only twenty
years ago in the 1980s to settle among the communities.
Historically, the main community, Warburton, was an outpost of Mount
Margaret mission near Laverton.  Warburton was established by the United
Aborigine Missions in 1933 (Crawford, 1989).  Initially, orphans were placed
at Warburton.  Aboriginal parents later put their children in the care of the
missionaries there.  The school was run by missionaries until 1957 when the
Education Department took over the responsibility.  More people gathered
there over time.  In 1961 the mission dormitories closed when the Aboriginal
parents decided to care for their children in their own homes.  An extended
drought and the clearing of the Woomera rocket range for the firing of the
Blue-Streak rocket saw an influx of displaced people settling in Warburton.
These people came as far away as The Rawlinson Range and the Gibson Desert
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the Great Victoria Desert.  When the Docker River settlement in the Petermann
Ranges opened in 1968, many people who originated there, returned to their
own country.
Ngaanyatjarra Council was formed and incorporated at Warburton in 1973.  It
took over the administration of Warburton from the United Aborigines
Mission.  More people settled at Warburton but at the same time, people whose
homelands were not in the immediate Warburton area began to resettle in their
home areas.  By 1975 outstation groups were established at Mantamaru
(Jameson), Papulankutja (Blackstone), Irrunytju (Wingellina) and Warakurna
(Giles).  In the late 1980s to early 1990s Tjirrkarli, Tjukurla, Wanarn and
Patjarr came into being (Glass, 1997).
SOME CULTURAL BACKGROUND
Family Makeup
Aboriginal culture is collectivistic and is based on the extended family.  It is
semi-nomadic in lifestyle (Fryer-Smith, 2002).  Interaction between various
members is prescribed by traditional law.  Children are not disciplined until
adolescence when rites of passage are taken into adulthood.  The
responsibilities of an adult and proper ways of behaviour are then expected to
be carried out.  Certain family members are prevented from interacting directly
with each other, such as a man and his mother-in-law.  Their interaction is
usually mediated through a third party.  Interaction in society is bounded by
family lines and family place.  It is a fairly closed society.
If an individual who is a non-family member interacts closely with members of
a community on a regular basis, that individual is given a skin name and
designated a place in the family.  This family position gives the individual a
place within the social structure and allows the rest of the community to orient
their behaviour to that person (Crawford, 1989).  The strength of these ties was
explained to me by a former public servant who worked in the Lands (Stewart,
2001).  He once sheltered an Aboriginal man for a night because this person
had no blood or familial ties with anyone in the Lands.  No one offered him
any hospitality because of this.  There was no obligation to do so.  Today each
community has a lodging house or a roadhouse where travellers can pay to stay
the night so this is no longer a problem.
Relationships
In the Aboriginal culture family and relations have been important for survival
in a semi-nomadic lifestyle.  In the Aboriginal culture a child is taught to share
material goods with the extended family.  This way of thinking also extends to
friends.  Friends and family are there to help the individual when he/she is in
need.  Consequently an Aboriginal person who has a car sees no wrong in
lending it to family or friends.  Similarly if one’s friend was a manager of a
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friend could buy food.  In Aboriginal thought there is no concern about
whether it is right or fair to receive what is considered in Western thinking,
preferential treatment (Hargrave, 1997).  It is seen as a friend helping a friend.
Looking after material goods such as cars, videos and television sets are not
considered important in Aboriginal culture (Hargrave, 1997).  Relationships
with friends and family are more important.
Similarly the extended family cares for children.  Laws of kinship dictate that
aunts and uncles care for the child when the child is not with his/her parents
(Jacob, 1991; Elkin, 1976).  Ngaanyatjarra children receive little discipline
until adolescence.  Small children may be smacked if they embarrass their
parents by stealing or swearing at someone.  Once a child becomes a teenager,
brothers and sisters administer physical punishment.  Parents, uncles and aunts
are restricted to verbal admonishments.  Strict discipline is imposed on boys
when they have been initiated.  For girls this begins with marriage (Glass,
1997).  The outcome of this style of discipline is that a whole community can
sit by and watch a small child destroy the only telephone in the community and
no one will move to discipline the child.  Essentially speaking the child has
done nothing wrong to deserve punishment.
Greetings and Manners
Good manners in the Lands consist of doing the right thing rather than saying
the right thing.  In mainstream Australian culture it is important to say the right
words.  There is no “please” or “thank you” in Ngaanyatjarra as what one does
is a matter of reciprocity.  People in the Lands do not necessarily greet each
other when they meet (Glass, 1997).  This is not considered to be rude as it is
in the Australian culture.  Frequently people will give no greeting and will
avoid eye contact.
In Australian society, direct eye contact constitutes polite, honest behaviour
whereas in the Aboriginal culture this is only used when one wants to be rude
and aggressive.  Lack of eye contact is the polite, honest norm of interaction
(Fryer-Smith, 2002, Glass, 1997, Crawford, 1989).  Silence is also used in
conversation.  In the Australian culture, it is a sign of discomfort and
awkwardness. In the Lands it is used to signify that one is thinking about what
has been said or is a sign that one disagrees with what has been said but is too
polite to say so.  To disagree verbally is to indicate that one has no respect for
the speaker.
Direct Questions
Direct questions are considered by Aboriginal people to be rude.  It is seen as
an intrusion into the privacy of a person’s thoughts and feelings.  Indirect
interaction is the preferred way.  It is characterised by volunteering
information, then hinting for a response as part of a two way exchange.  The
likely response to direct questioning is usually to look down in shamed silence.Appendices 279
It is a response of social embarrassment to an untenable situation in which
open disagreement is not possible (Fryer-Smith, 2002; Crawford, 1989).
Asking questions is also considered to be rude.  In the Aboriginal culture rather
than ask questions one is meant to observe the situation for oneself.
Conflict
Generally open conflict and disagreement is avoided by Aboriginal people.
Many white people who work with Aboriginal people think that they then can
be rude, overbearing, forceful, dogmatic and patronising.  While there is no
overt disagreement, there is no cooperation either.
Aboriginal people will fight if the issue is important.  The avoidance of conflict
is part of traditional life but also an outcome of white/black contact.  In the
latter instance, “the realities of power meant that Aboriginals did not usually
benefit from strongly expressing dissatisfaction. Rather, gains were made by
stealth and working the system – getting around people rather than direct
confrontation” (Crawford, 1989, p61).
Gratuitous Concurrence
It is common for an Aboriginal person to agree with a proposition or a question
that has been put to him/her.  This is regardless of whether that individual truly
agrees with that proposition or question.  This occurs if the person who posed
that question or proposition appears to be in a position of authority.  This may
generally be taken to be a relationship issue rather than a language issue.  It is
usually a means of conveying readiness to interact cooperatively.
Gratuitous concurrence is also given because it is considered rude to answer
“no” to any question.  It can also signal feelings of hopelessness or resignation
to the futility of a particular situation (Fryer-Smith, 2002).
Conversation
There are no greetings in the Ngaanyatjarra culture since the communities lived
in close-knit extended family groups.  A stranger at a particular place may be
asked “Have you just come?” or “When did you come?”  Conversation is
opened by admiring a child or speaking about a well-known event (Glass,
1997).  It is not polite to ask a person their name.  Rather one should ask
someone else for that person’s name.
Death
A person’s name may not be mentioned after that individual has died.  When a
person dies, the name of that person is no longer spoken as a mark of respect
for the dead.  If someone unknowingly asks about the deceased, a reply is
made with the left hand.  The hand is held out, palm upwards, then the palm is
turned downwards to face the ground.  No word is spoken.  Any living person
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individual is now called “Kunmarnarranya”, meaning “a person whose name is
taboo”.  At the time of this study, one of the wives of the administrative staff in
Warburton had the same name as someone who died a year ago.  Having the
same name as that person meant that she could not be addressed by her name.
She was “Kunmarnarranya”.  For how long she was “Kunmarnarranya”
depends on the status of the person who died.  It could be for a couple of years
or for the rest of her life.  A death is a community affair.  The dead person
would be buried at the place where they were born or in their home country.
The whole community vacates the settlement to live elsewhere for a number of
months. In the Lands, moving away from the area where the deceased lived is
out of respect for the memory of the deceased.  In other parts of Australia, this
is done because of a fear of the person’s spirit still wandering on the earth.
Approximately two to six months later, there is a second burial which equates
to a memorial service in Australian culture.  After that mourning is considered
to be ended and people resume their daily living (Glass, 1997).
Time
Time for Aboriginal people is not ruled by the clock.  For example arranging a
meeting for 9.00am on Wednesday has little meaning.  Instead Aboriginal
people use time markers such a when the sun comes up or goes down, before
school starts or finishes, two moons ago (eight weeks) or when the road was
built (Crawford, 1989).  Calender time is divided according to the seasons of
the year.  In the Lands law time is during the hot time, so government agencies
tend not to travel to the Lands at that time to do business.
Numbers and Quantity
The concept of size and quantity is not the same as in the Australian culture.
The legacy of the Industrial Revolution is the scientific method which relies on
exactitude.  Modern technology relies on sophisticated mathematical concepts
which Australians take for granted (Crawford, 1989).  Size and quantity in the
Ngaanyatjarra culture are tied in to the traditional way of life.  There are no
formal systems of quantification.  Consequently Aboriginal people have
difficulty in specifying numbers, time or distances (Fryer-Smith, 2002).
Ngaanyatjarra numbering is as follows: kutju (one), kutjarra (two), marnkurrpa
(three) and pirni (many) (NBP, 1997).  If a flock of birds numbers in the
thousands, then one would say that tjurlpu (bird) pirni-pirni (many-many)
(NBP, 1997).
Change and Adaptation
Culture in the Lands is in a state of flux.  Some practices such as Christian
burials have influenced the mourning rituals of the people.  Technological
innovations such as cars, radios and processed food are adopted which change
the way people communicate and gather food.  This changes the way time has
been traditionally spent.   Where all the community used to spend the day
hunting and gathering food, today only a few work.  Their wages, pension and
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young and middle-aged are bored.  Glass (1997) proposes that this is why there
is alcoholism and petrol sniffing.  However, the shire has recently employed a
youth recreation officer and installed amenities for younger community
members in an effort to address this problem (www.tjulyuru.com, 2004).
The attitude of white Australian government workers to the issue of Aboriginal
culture is intriguing.  It is considered normal for the Australian culture to be an
integration of various cultural additions such as Greek political and scientific
philosophy, Judaic and eastern religions, South American potatoes and
tomatoes, Arabic numerals and so on.  However if indigenous people adopt
cars for transport, use radios to listen to music or power saws to cut down trees,
they are considered to have forsaken their traditional way of life and become
“Westernised” (Crawford, 1989).  “Aboriginal culture, like ours, is an
instrument to life.  People do not have a culture or they have it only if they live
it and at any time it expresses both changing and abiding values”
(Stanner,1973, p252).
CULTURE SHOCK
Culture shock is very common when one works with Aboriginal people.
Crawford, (1989) states it is “ related to the idea of prejudice as pre-
judgement…” (p24).  She continues that it is:
“precipitated by the anxiety that results from finding that all
one’s tried and true prejudices no longer apply.  These
prejudices include the thousands of ways we orient ourselves
in interaction with others.  Much of this knowledge we hold
about our way of doing things is at the level of tacit or
subconscious understanding; knowledge such as when to
shake hands, when to look people in the eye, how to ask for a
firm decision, when to take statements seriously, and when to
laugh.  Prejudicial knowledge fitting to our culture is acquired
in the course of growing up in a similar manner to that in
which we acquire language.  As with language, such
knowledge is not always carried at a conscious level.” (pp24-
25).
Crawford identifies the symptoms of culture shock as irritability and
depression, a preoccupation with the shortcomings of the community and its
unpredictable residents.  There is a preoccupation with the drinking water, food
and clothes; the permanent impression that community members are lying or
cheating; a feeling of helplessness and a desire to rejoin the company of people
from one’s own background and a refusal to learn Ngaanyatjarra and the
customs (Crawford, 1989, p25).  Indeed when I met the various community
advisers and non-Aboriginal staff, conversation was usually a variation of the
theme on the ineptitude of the people to do the simplest things properly and
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De Vore, Murdock, and Whiting (1968) in delineating the differences between
a hunting and gathering and a cash economy state:
 “The main economic features of a hunting and gathering
society are that its members practice virtually no direct
control or modification of the environment (except for
perhaps some ceremonial influence); very little future
planning in relation to their food supply or storage for future
needs; very little large scale organisation under a centralised
authority for the purposes of obtaining or producing food or
controlling other resources.  There is also a relatively low
work load; very little specialisation; relatively little trading;
and there is no “work ethic” as such (p335-339).
The Protestant Work Ethic in western culture sees work being a ‘good’ in its
own right.  The Aboriginal view holds that there is a reciprocal relationship in
which one looks after the land and in this way one will be looked after.  No
value is seen in being busy for the sake of being busy.
TELECOMMUNICATIONS RESEARCH AND DEVELOPMENT
When trying to make contact with the shire, I was given the names of people
who visited the Lands on a regular basis.  I needed to be in the company of an
accepted person who also vouched for me, otherwise no one would have
anything to do with me.  It is different in the Western culture where total
strangers can just make a telephone call and made an appointment with each
other.  In a formal situation, letters of reference may be taken as proof of one’s
integrity.  However in the Aboriginal culture, I had to be introduced by a
person with standing in the community.  This invitation came through the Shire
President after I had sent a letter to the Shire requesting a meeting.  The Shire
President is also the community advisor of Warburton.  He is an unusual
person in that he is non-Aboriginal, has settled in the Lands and made it his
home.  He is also an initiated male in the Ngaanyatjarra tribe.  This gives him
standing to speak to the Elders and his word carries weight in the Council.
Being a white male gives him standing in the Goldfields Esperance region.  It
allows him to speak to anyone in the region and he will be given a hearing.  He
is, for the Ngaanyatjarra people, a bridge and a filter.
I discovered that while I had appeared to have satisfied the necessary
prerequisites to make contact with the white layer of bureaucracy, making
contact with the elders themselves was another matter.  Making contact with
the Shire President proved to be fruitful from a whitefella’s point of view.
That is, I returned from my travel to the Lands with the necessary imprimatur
that allowed me to negotiate for better telecommunications on behalf of the
Lands.  My Regional Manager stated that he was impressed with my results.
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Seven of those ten hours was spent on dirt road.  I spent one day in Warburton.
It was another ten hours to drive back to Kalgoorlie.  From a Western
perspective, that was sufficient time to do what I did.  However when I was
there, I realised that I needed more time.  Time to let the Warburton
community members become familiar with me and for the elders of Warburton
to get to know the measure of me before meaningful conversation could be
made.  I sensed that unlike the West which had commercialised relationships
for quick and easy business delivery, Aboriginal culture still demanded that
relationships be forged over time with a person rather than an institution.
In an attempt to make contact with the elders of Warburton, I requested and
was granted permission by my Regional Manager to drive up to the Lands on a
Saturday. This allowed me to spend Sunday in Warburton outside of a work
context.  Sunday morning in Warburton was celebrated with a loudspeaker
proclaiming country and western gospel music.  Most of the community
gathered at the outdoor service.  The only non-Aboriginal people were myself
and a Dutch couple who looked after the community store.  Afterwards the
pastor came to ask me what I was doing in the community.  Avoiding eye
contact, I explained my job and said that I was interested to know more about
their culture.  He gave the name of a white missionary who lived in Warburton.
I hesitated.  He noticed this.  He then repeated the missionary’s name and then
added that he was well versed in Aboriginal culture from an anthropological
viewpoint.  I replied that I did not wish to know about Aboriginal culture from
an anthropological point of view.  I really needed to know in order to know.
He then replied that he would get an old man to teach me.  I hesitated again.
He waited.  I explained that I had an officer from the Community Arts Network
with me who expected our trip to proceed to schedule. I would have to take up
his offer the next time I travelled to the Lands.  He agreed.  Next time.
The next time I visited the Lands, it was in the company of my Regional
Manager and OIC, two months later.  We flew from Kalgoorlie to the council
meeting.  The CEO of the Ngaanyatjarra Council and my Regional Manager
had both decided that my previous two journeys to the Lands and various
meetings with the respective ATSIC officers, the Shire President and Field
Manager of the Council constituted sufficient serious interest by the
development commission to bettering telecommunications in the Lands.  The
white layer of bureaucracy felt that progress was being made.  I still had only
made fleeting contact with the council elders.  The one meeting was with the
pastor in Warburton on that Sunday.  He also happened to be an elder of
Warburton community and a council elder.
The meeting was conducted half in English and half in Ngaanyatjarra.  My
Regional Manager and OIC were quite uncomfortable.  Both obviously did not
want to be there.  Both addressed themselves solely to the white advisers of the
communities, ignoring the tribal elders.  The elders, I could tell were becoming
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be allowed to address the council on this issue.  He also said a great deal to the
other elders in Ngaanyatjarra.  I could feel the tension ease a little.  After my
delivery, discussion in Ngaanyatjarra ensued.  One of the elders stood up and
said that they would like to hear more by having road shows travel through the
communities.  This did not mean that the council was saying “yes” or “no” to
the use of the Internet for economic and social purposes.  They needed more
information.  My Regional Manager and OIC appeared satisfied with that
outcome.  Further discussion would be held with the white administrators of
the council.  After the meeting, we got into our chartered aeroplane and flew
back to Kalgoorlie.  My Regional Manager wanted to get back as quickly as
possible.
Plans for the roadshow to travel to the communities meant that a satellite dish
needed to be acquired so that the Internet could be accessed.  A portable dish
was purchased by the Ngaanyatjarra College with advice from Telstra.  A
PowerPoint presentation demonstrating uses of the Internet was made.  A
travel itinerary was scheduled.  Then the CEO of the Ngaanyatjarra council
rang up to cancel the roadshows stating that he did not want the people’s hopes
to be raised.  Even pointing out that the council of elders had indicated that
they were wished for more information about this subject was ignored.  As far
as the CEO was concerned, he had spoken, and it was final.  He had overruled
the council of elders.  The white man’s word was final and it was law.
The only mark of progress that remained was the letter of consent to negotiate
on behalf of the Lands, which had been written by the Shire President.  I
contacted the state government departments that had business in the Lands.
The letter allowed me to set up a meeting in Perth.  The attendees were those
state departments that serviced the Lands, OIC, the development commission
and the Manager (Field Support) of the Ngaanyatjarra Council as the
representative for the Shire President of Ngaanyatjarraku Shire.  The council
and the shire are two totally different entities but at times individuals
represented each other as was the case in this meeting.  It became clear during
the meeting that the discussion for better telecommunications infrastructure
was solely for the betterment of state government service delivery, not the
individual community member.  It seemed to be tacitly understood among
these men of power that ordinary community members would not be interested
in technology issues because they were traditional people.  The managers had
decided what the people would be interested in and telecommunications and
the use of the Internet was not one of them.
Aboriginal communities and councils hire white people to do the
administrative work because these white men were more familiar with the
requirements of the system.  However they also run the risk of being treated in
a paternalistic manner.  This was the case in all my dealings with the
bureaucracy.  Crawford (1989), writing for those working in Aboriginal
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that OIC worked with the Ngaanyatjarra Council and the Shire President to put
a submission to the Outback Digital Network for funds for improved
telecommunications.  The Outback Digital Network was a part of the Rural
Telecommunications Infrastructure Fund that was announced in 1996 by the
Federal Government to fund improvements in regional telecommunications
infrastructure.  Part of the money from the main fund was set aside for remote
communities in recognition that these communities would have needs that were
different from the average regional community because of their isolated,
remote location.  All regional communities were required to submit an
application demonstrating a case for improved telecommunications.  The
application had to demonstrate that a consortium between community, industry
and government had been formed and that the forwarded case was one of
multi-use and multi-service for it to be considered.  The submission was
successful.  The council was awarded $275,000 in November 2000.  Although
I had moved on and no longer worked in the region, the council made a point
of contacting me to let me know of their success.  In 2001 the Outback Digital
Network then refused to release the funds on the grounds that the communities
were basic communities and therefore had no need for improved
telecommunications infrastructure.
In 1998 the Telecentre Support Unit indicated that telecentres for Aboriginal
communities had been budgeted to occur in four years time.  Four years down
the track as they had indicated, the Telecentre Support Unit is attempting to
establish a telecentre at Warburton and another at Warakurna.  The Unit is
attempting to use the same procedure as those used in mainstream communities
to establish a telecentre.  However, this procedure ignores Aboriginal
community hierarchy in which the elders decide whether something will
happen.  If it does happen, it is for the good of the community.  Whoever is in
charge of the telecentre will be selected by the elders.  However the person is
also obliged by kinship laws to interact only with those prescribed by law and
not to interact those prescribed by law.  This means that some people will be
excluded from using the telecentre because of such social makeup.  In the
Australian viewpoint this is regarded as nepotism and corruption.  The only
way to avoid this is to appoint a non-indigenous telecentre coordinator.  This
then removes the telecentre from being a community enterprise for use by the
community, a requisite premise set down by the Telecentre Support Unit .  It
would appear that the Australian concept of a telecentre may not be appropriate
in an Aboriginal setting.Appendices 286
SHIRE OF LAVERTON
DEMOGRAPHICS AND STATISTICS
Figure showing Shire of Laverton
in the Goldfields Esperance region
(GEDC, 2004).
Laverton has a population of 1,290 people in the shire (ABS, 2001).  It is
located 120kms north-east of Leonora and 360kms north-east of Kalgoorlie on
the western edge of the Great Victoria Desert.  It was named after Dr Charles
Laver who promoted and supported development of the gold mines in the
region when gold was discovered in the 1890s.  Dr Laver travelled to England
at various times to raise the money to fund the mining operations in the shire.
Two major goldmines, Granny Smith (Placer Dome) and Sunrise Dam (Anglo
Gold Limited) are currently sited in Laverton shire.
In the 1970s nickel was discovered in the area.  This led to the development of
the Windarra Nickel Project by Western Mining Corporation until its closure in
1994.  Murrin Murrin, situated halfway between Laverton and Leonora is the
largest new laterite nickel mine in Western Australia.  It has an estimated mine
life of 30 years with a permanent workforce of 600.  The many indigenous
people working there are trained on site at the company’s “Outback
University,” the John Forrest Vocational Training and Educational Centre.
The population of approximately 2000 people working on mines around
Laverton do so on a ‘fly-in, fly-out’ basis (WAPC, 1999).  The surrounding
mines do not use it as a service centre because of the standard of its facilities
and services.  The town lacks banking facilities.  There is always a shortage of
change in Laverton.  The shire spends money to freight coins into town.
Money is always being withdrawn in Laverton so there is never enough money
in town.  Laverton has difficulty in attracting and retaining health care
professionals, the town requires improved mental and specialist services, aged
care facilities for the growing aged population and the local District High
School needs upgrading (Decker, 1998).  However Laverton services tourists
travelling on the Outback Highway to Uluru (Ayres Rock) and other tourist
areas, the surrounding pastoral community, nearby Aboriginal communities
and Jindalee radar facility.Appendices 287
TELECOMMUNICATIONS RESEARCH AND DEVELOPMENT
At the shire offices, the Chief Executive Officer of Laverton met us with his
deputy and Shire President.  It was an exchange of civilities.  We were treated
to afternoon tea and polite conversation.  Laverton lacked mobile phone
coverage but it seemed that this would soon be remedied as Granny Smith
Mine was updating its telecommunications infrastructure.  Granny Smith was
five kilometres or fifteen minutes drive on a dirt track outside Laverton.  I
learnt that mining companies have great clout in the region.  Their
requirements are seemingly always met.  What Telstra will not do for a
community, it will install at the request of a mining company.
The conversation focused on how mining companies were able to acquire
telecommunication capabilities that regional communities could not get.
Granny Smith had requested mobile phone capability for a radius of fifteen
kilometres around Granny Smith mine and Telstra had obliged.  Since
Laverton was within the fifteen kilometre radius of Granny Smith, this meant
that Laverton would also have mobile phone capability.  The Shire President
and CEO of Laverton were ecstatic. In a mellow mood, the Shire President and
CEO were happy to host an awareness raising roadshow demonstrating the use
of the Internet for economic and social purposes.  They could not see much use
for the Internet but were happy that the Development Commission was
interested in helping with development in the shire.  They reckoned that all
they really needed now was better television reception.  The final date for the
roadshow would be decided once Leonora shire had indicated that it was
agreeable as well.
We then spoke to the town’s community development officer.  She had just
organised Laverton’s inaugural citizen of the year award.  The inaugural
recipient was Sheila Laverton, granddaughter of Charles Laverton who
founded the town.  She was enthusiastic about the idea of a telecentre and
could see the services that it could provide for the town.  She was happy to
give us her support and promised to publicise the event of the roadshow in
town.
Travelling in the Goldfields entails driving for long distances.  It means
spending the night on the road before resuming the journey the next day to
arrive at one’s destination.  It is not unusual to spend half a day driving to one
shire, having a meeting, then to drive for the last part of the day to the next
destination.  Driving at night is avoided where possible because of the activity
of the wildlife at night.  “Road kills” are very common.  These are the animals
that get killed by vehicles driving at night.  They could be trying to cross the
road and become dazzled by the headlights.  The advice given is to keep
driving because one is travelling at a high speed (110km/hr).  Motorists who
have tried to swerve to avoid hitting the animal usually end up rolling their
vehicle and killing themselves.  The animal is usually hit and killed anyway.Appendices 288
On such isolated roads, it can be a half a day or a day or two days before
another motorist passes by.  There is no mobile telephone coverage or two-way
radio.  There is nothing, only a silence. The silence is not heard.  The silence is
so deep, it is felt.
Where possible, travellers bed down for the night.  In Laverton shire, we left
for Laverton Downs Station.  Laverton Downs Station is half-way between
Laverton and Leonora Shires.  It is a pastoral station.  The pastoral industry is
no longer very viable as wool and meat prices had fallen, so the lessees have
diversified to keep themselves on the land.  Two hundred head of sheep are
still run on the property to validate the pastoral lease.  Separate businesses had
sprung up to generate a liveable income.  He runs an earth-moving business to
service the various mining companies in their exploration endeavours.  She
runs a bed-and-breakfast from the historic homestead from April to November.
This follows the wildflower and tourist seasons.  From November onwards the
station is closed to tourists until the following April because it is just too hot
(50-55
OC in summer).
Engaging in a conversation about telecommunications, I learnt that there is a
public telephone on the station powered by solar cells.  The telephone line to
the station dates back to the 1950s and is a copper line.  There is no Internet
access or capability.  The station runs its own generator to make its electricity.
Water is supplied from the five rainwater tanks on the homestead.  The
homestead is serviced by a septic tank.  Mail is picked up once a week from
Laverton.  Television reception is very bad.  ABC radio is about all that one
can pick up.  All three children have been sent to boarding school to get a
decent education.  Once the children are independent, the homesteaders will
leave the station.  Generating a living is getting too hard and it is very isolated.
Indeed, when one stops speaking, one does not hear, one feels the silence. It is
always in the background.  It is a dense feeling.  Standing in the presence of
another person, feeling the silence I remember what I have been told in
Kalgoorlie.  It was said to me that some people cannot take the silence because
they have never had to encounter themselves.  They become “stir crazy” and in
some cases are literally crying wrecks by the time they board the first
bus/aeroplane out of the Goldfields.  It takes a very strong person, comfortable
with oneself to live in the Goldfields.  The next day we packed and drove back
to Kalgoorlie.
The awareness raising roadshow in Laverton, while attended by most of the
council, was politely received.  The shire’s representatives attended all the
regional meetings about telecommunications.  The courteous politeness of the
Shire officers and the Council members made it difficult to make headway
with regards to discussions about improving telecommunications.
This could be due in part to the location of Granny Smith mine in Laverton
shire and to regional pragmatism.  It was well known in the region that miningAppendices 289
companies are able to obtain from Telstra the services they require by virtue of
their financial earning power.  Granny Smith mine had ISDN capability so that
it could remain in constant contact with its head office in Perth.  The mine also
had mobile telephone capability for a radius of fifteen kilometres so that
mining employees could easily contact each other on the mine site.  Laverton’s
five kilometre proximity to Granny Smith’s mine meant that Laverton also
enjoyed mobile telephony.  Since the ISDN connection to Granny Smith’s had
to run through the town, Laverton also had ISDN capability.  Accessing the
Internet via a timed long distance call rather than an un-timed local call was
neither here nor there for Laverton shire.  Most telephone calls in the
Goldfields are long distance calls anyway.  The pragmatic attitude of the region
held that the shire was comfortable as far as day-to-day telecommunications
was concerned.  That was sufficient.  Greater comfort could be had if the shire
had better television reception.
Setting up a telecentre in Laverton did not proceed during my nine months in
the region.  The main objector against the concept in the shire changed his
mind just after I left the region.  In that nine months, the region saw telecentres
established in Norseman, Coolgardie, Leonora and Leinster; three awareness
raising roadshows, one held in Laverton, two in Leonora; three Y2K
workshops in Leonora, Kalgoorlie and Esperance; two “Telstra meet the
people” workshops in Kalgoorlie and Esperance; a pilot e-commerce workshop
and two NEGROC (Northern Eastern Goldfields Regional Organisational
Council) meetings in Leonora and a regional stakeholders’ meeting in
Kalgoorlie.  Laverton community members and shire councillors attended most
of these workshops in other regional centres.  A grant gained from the Office
of Information and Communication for more awareness raising roadshows was
used to contract NetFX.  NetFX held roadshows throughout the region, from
Laverton to Ravensthorpe.  After the second roadshow held in Laverton, nine
months after the first one, the main opponent in Laverton became enthused
with the use of the Internet and supported the establishment of a telecentre in
Laverton.
SHIRE OF LEONORA
DEMOGRAPHICS AND STATISTICSAppendices 290
Figure showing Shire of Leonora
within the Goldfields Esperance
region (GEDC, 2004).
Leonora is 236 kms or two hours’ drive north of Kalgoorlie.  In 1869 while
searching for the lost explorer, Ludwig Leichhardt, John Forrest named the 420
metre hill at which he camped, Mt Leonora.  Discovery of gold saw Leonora
town established in 1989.  “Johannesburg” and “Sons of Gwalia” mines were
developed later that year (GEDC, 2004).
Leonora’s prosperity has depended on the world’s gold price.  A boom in
world gold prices in the 1980s revitalised the town.  Its location as a service
centre for the pastoral industry has helped to keep it alive in between the
boom/bust cycle of the mining industry.  Tower Hill mine reopened in 1983
and Harbour Lights mine was established in 1985.  Sons of Gwalia mine closed
in 1963.  The mine office has become a museum and the manager’s house has
been renovated to become a bed and breakfast and coffee house.  The house
was built by Herbert Hoover who became the 31
st president of the United
States.  He was hired by Sons of Gwalia as their mine manager.  He
commissioned the building of the mine manager’s house and spent his 24
th
birthday there.  The town of Leonora has used the conversion of the mine
office into a museum to record Leonora’s history.  Even the oral history of
current community members has been recorded and archived in the museum.
This history has been recorded electronically.
TELECOMMUNICATIONS RESEARCH AND DEVELOPMENT
At the first meeting in the shire offices in Leonora, the Chief Executive Officer
was less than enthusiastic in his welcome.  In his opinion the shire had no need
for the Development Commission to come to do anything in the shire.  It was
apparently the first time officers of the Development Commission had visited
the shire since the Commission’s legislative establishment and charter of
regional economic and social development in 1983.  Years of pent up anger
and frustration were being voiced.
However the Telecentre Support Unit in the Department of Commerce and
Trade had identified Leonora as a place for a telecentre and my Regional
Manager was adamant that Leonora was going to get a telecentre.  It wasAppendices 291
pitched that the telecentre would provide a much needed community secretarial
service and town meeting room.  It could also provide computers with Internet
access to residents and tourists.  An awareness raising demonstration could be
organised in the shire offices to let the council see for themselves.  Leonora’s
reluctant and cynical CEO gave his permission but stipulated that two
roadshows be held.  The second one was for the residents of the shire.  Against
this background, the workshops were designed to provide practical education
and advice about the economy of the Internet for business and social use.
The awareness raising roadshows consisted of a short talk about the use of the
Internet and a hands-on demonstration of how to use the Internet.  People were
encouraged to bring their questions and problems to the demonstration so that a
solution could be found for them specifically.  The practicality of this laid the
way for improved support of the Y2K workshops.  These were attended by
residents and shire councillors.
One shire councillor informed the presenter of the Y2K workshop that he was
there because of his duty as a shire councillor.  He went on to say that the Y2K
workshop had no relevance to him because he did not use a computer in his
painting business.  The presenter replied that as a shire councillor he had a
financial obligation to the shire’s ratepayers to ensure that the Y2K problem
did not cast shire records into disarray when shire rates were to be sent out.
Charging ratepayers the wrong rates would place the shire in a delicate
situation.  The presenter then added that although the shire councillor did not
use a computer for his business, his business was still vulnerable because his
paint supplier relied on a computer to keep records, stock availability and stock
transfers.  The transport company that shipped his paint supplies was just as at
risk also.  In this way the presenter outlined how the shire councillor’s business
was connected to the wider globalised world even though he conducted
business in a remote community in the Western Australian outback.  On being
shown how his business was financially and legally exposed, the presenter then
demonstrated how he, the shire councillor and business person could protect
the shire and his business.
This exchange, played out in front of people from Laverton, Leonora and
Menzies shires, had a deep impact on those at the workshop.  Almost everyone
then asked how they could safeguard themselves from the Y2K problem.
Those that did not stay were those who already had someone asking about their
particular situation. The workshop was held at lunch time to allow those with
businesses to attend and to give ample travel time to those outside Leonora
shire.  It was held at Leonora because it was the middle shire so travel time
from Laverton and Menzies was one hour and half an hour respectively.  It
lasted one hour but consultations continued until 6.00pm that evening. The
inquirers ranged from the local police to private individuals.  What appeared to
shock everyone was how much more connected to the wider world they were
than they had previously thought.  Everyone had thought that their remotenessAppendices 292
had isolated them from the rest of the world.  The far-reaching ability of the
Internet was being talked about that day.
This workshop appeared to be a turning point for the shire of Leonora.  The
practical outcome for each of the attendees must have resonated in the shire.
Certainly it would have been talked about.  Any happening is discussed at great
length in small communities.  My reception on subsequent visits to the shire,
while still guarded were less cynically received.  The workshops I had
organised had apparently impressed the CEO and a particularly influential
shire councillor.  Their practical outcome in making day-to-day life safer and
more comfortable counted for something.  I was told that having gained their
support, I had the shire of Leonora onside.  This vote of confidence was
important because the CEO of Leonora was not a career bureaucrat.  He held
his position because he had made the shire his home.
Telstra improved Leonora’s telecommunications as a result of the awareness
raising workshops by connecting the shire to ISDN.  ISDN in 1998 was the top
telecommunications technology for internet connectivity.  The shire was so
thrilled with this that it decided to retain the connection to the town.  It made a
noticeable difference in the daily administration of the shire when downloading
documents and information and sending emails.  These roadshows and
subsequent workshops on the Y2K bug and e-commerce spurred the
community to establish a telecentre in the town.  The practical relevance of
these workshops had helped key individuals in the community to see that they
were not as remote as they had thought.  The discussion that went on in
between workshops fuelled an expectation and a hope that regional
development may have indeed begun to happen.  This community, especially
its shire CEO knew that the shire was dying and would work with anyone who
could be seen to generate the necessary action to make development happen.
SHIRE OF MENZIES
DEMOGRAPHICS AND STATISTICS
Figure showing the Shire of
Menzies within the Goldfields
Esperance region (GEDC, 2004).Appendices 293
In 1884 a prospector, Robert Menzies, stubbed his toe on a gold bearing rock
in the northern goldfields.  The area became the site for the Lady Shenton
mine.  Menzies the town was established nearby.  The population of Menzies
peaked in 1905 with 10,000 and as the gold to be mined has declined, Menzies’
population has followed suit to its current population of 335 people (ABS,
2001).  Where 13 hotels and breweries once stood, all that remains are the
Town Hall, Shire Office, roadhouse and tavern.  Today, the talk of Menzies
town is the loss of its town clock when the SS Orizaba which was carrying the
clock from England sank in the early 1900s.  The declining fortunes of the
town did not see the clock replaced until New Year’s eve 1999.
Menzies covers an area of 124,492 km
2.  It has an average temperature range
from approximately 5.3˚C in winter to 35˚C in summer (GEDC, 2004).  The
town is located on the Goldfields Highway which Kalgoorlie to Meekatharra.
Its local services include a roadhouse, small primary school, police station,
nursing post and a caravan park.  Menzies shire has ten pastoral holdings
earning an annual income of $1.3 million (GEDC, 2004) from wool and cattle
and sheep.  It has a minor tourist trade in local ‘ghost towns’, relics of other
settlements when goldmining was main industrial activity (WAPC, 1999).
TELECOMMUNICATIONS RESEARCH AND DEVELOPMENT
Menzies shire is two hours’ drive north of Kalgoorlie.  It was one of the first
stops in the northern goldfields when going on the road to be introduced as the
region’s telecommunications research and development officer.  Menzies
shire’s Chief Executive Officer was kind but not very enthusiastic. He told us
that people lived and worked in Menzies because of a job.  Menzies’
population was approximately three hundred and twenty people with three
hundred being mine workers.  The miners lived just outside Menzies on a ‘fly-
in, fly-out’ basis.  Menzies was a mining town that had shrunk as the mines
became unprofitable. There was only one mine now operated by RGC mining.
Since Menzies had no bank, there was always a shortage of cash in town.
Sometimes the shire would pay to have cash shipped to Menzies.  Bills were
paid by cheque.  Mail was dropped at the mail depot located at the roadhouse.
There were only two ratepayers in Menzies shire – the roadhouse which sold
petrol and had a small eatery and the hotel/pub.  There were two policemen
stationed in Menzies.  The school had two teachers with fifteen children.  Fifty
percent of the white population in Menzies had a computer while no one in the
indigenous population had a computer. To get an Internet connection, it was a
long distance call.  He seemed resigned that this situation would stay the same
as it had always been and did not think that anything could be done for
Menzies.  There was no mobile phone coverage and the television reception
was not very good, although it was better in town.  We left shortly afterwards.
Menzies being such a sparsely populated shire meant that the CEO and his
receptionist were the total number of local government workers in the shire.Appendices 294
The membership of the shire council had remained relatively static.  The shire
president had been the shire president for a number of years. Being an older
person, telecommunications was something that the shire president was not
familiar with and so was not a priority to be considered.  Employment that
generated jobs and increased resident population in Menzies was the shire
president’s priority.  Naturally these jobs would be generated in the traditional
areas of mining and agriculture.  Forward thinking had been demonstrated by
acknowledging that employment could also generated from tourism and the
arts.  Menzies’ shire president had influence through family connections within
the mining industry and its lobby group and was an active, prominent member
of a political party. This individual was not only Menzies’ shire president but
also chair of the Board of the Development Commission and a member and
chair of a number of other regional committees.  The priorities of these
committees and boards naturally mirrored the priorities of Menzies shire.
Consequently a great silence surrounded this individual.  People in the region
had to live with each other.  Workers like me were only in the region because
of work.
Subsequent visits to Menzies established a relationship with Menzies’ CEO
who was a computer enthusiast.  Acknowledging the constraints, a suggestion
was made that a telecommunications access point (TAP) could be installed in
the shire office and a sign displayed outside.  This would increase passing-
through trade for the town and provide some business for the shire, roadhouse
and pub.  It would sit within the priorities of the shire president to increase
tourism to the town and alleviate the CEO’s desire to improve
telecommunications access within Menzies.  Attempts to set up a web page for
the shire were unsuccessful at the time.  However in the next two years, a TAP
was installed in the shire office and Menzies acquired a web page through the
Development Commission after the expiry of the contract.
CITY OF KALGOORLIE-BOULDER
DEMOGRAPHICS AND STATISTICS
Figure showing the City of
Kalgoorlie-Boulder within the
Goldfields Esperance region (GEDC,
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Kalgoorlie was established in 1893 when Paddy Hannan, Tom Flanagan and
Daniel Shea found gold near Mount Charlotte.  It sparked a goldrush with finds
so widespread that the area became known as the Golden Mile.  The wealth
generated by mining saw almost instantaneous progress made in establishing a
town.  1894 saw the establishment of the first Post Office, in 1895 the town
was surveyed and proclaimed, the newspaper, the “Kalgoorlie Miner” was
established, 1896 the railway was laid down and in 1903 the School of Mines
came into being.  By 1897 two town centres, Kalgoorlie and Boulder had been
established.  There was a population of 30,000 people, 93 hotels and 8
breweries in the early 1900s.  A shortage of water saw political pressure placed
on the parliament in Perth to remedy supply.  Charles Yelverton O’Connor, an
Irish engineer, was in charge of building a pipeline to the Goldfields to supply
Kalgoorlie and Boulder with water from the Mundaring Weir in Perth.  Work
was initiated in 1895 but opposition in Parliament did not see approval given
until 1898.  A relentlessly negative media campaign against the practicality and
success of the pipline saw O’Connor commit suicide in 1902.  The work was
finished in 1903.  Water was supplied to large areas of the State’s wheatbelt
and eastern goldfields.
At this time in Australia’s history a referendum was held to determine whether
Western Australia would become part of the Australian Federation.  Most of
the prospectors and their families came from Victoria.  The Goldfields was also
the most populated part of Western Australia at that time.  Since most of the
miners had families in the eastern states, the vote was in favour of joining the
Federation.
In 1989 Kalgoorlie and Boulder amalgamated to form the City of Kalgoorlie-
Boulder.  The various individual mines located along the Golden Mile now
form the Superpit, a great open cut mine operated by Kalgoorlie Consolidated
Gold Mines (KCGM).  In addition to gold, nickel is also mined close to
Kalgoorlie at the minesites of Bulong, Cawse and Silver Swan.  A branch of
Curtin University is located at Kalgoorlie, of which the School of Mines is a
part.  Mining in Kalgoorlie generates approximately $1.1 billion (GEDC 2004).
TELECOMMUNICATIONS RESEARCH AND DEVELOPMENT
The rate at which infrastructure kept up with population expansion in the early
1900s has given Kalgoorlie-Boulder a legacy of reasonable infrastructure.  In
addition to the metropolitan television channels of Seven, Nine and Ten,
residents can receive ABC, GWN, WIN and SBS.  Besides ABC radio, there is
ABS local radio, ABC FM, ABC RN, Triple J and HOT FM (GEDC, 2004).
The city is connected to Telstra’s optic fibre cable network with built in
redundancy so that if one cable is incapacitated, there is another cable to take
the telecommunications load (Telstra, 1998).  In 1998 Kalgoorlie had ISDN
capability.  Mobile telephone coverage only extended five kilometres out of
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Other services include eight primary schools, two senior high schools, a
university, a regional hospital, 20-25 general practitioners, 7-8 medical
specialists, a public health physician, nursing home, aged care facilities, forty-
five sporting clubs and a recreation centre.  Transport services include regular
daily flights by airlines from Perth to Kalgoorlie and the eastern states, daily
railway service between Perth and Kalgoorlie, a weekly train service to the
eastern states and daily bus services by Greyhound linking Kalgoorlie to Perth
or the eastern states (GEDC, 2004).
The initial scope of the region revealed that since Kalgoorlie was reasonably
well-serviced, the city had no sense of urgency for the need of further
telecommunications development.  While it was acknowledged that mobile
telephone coverage was limited, this was not seen as a great handicap when
compared to other communities in the region.  The council considered that
Kalgoorlie had come a long way since its first goldrush days.  It was difficult
to get people to consider development in terms other than just more expansion
within the mining industry.  The concept of diversifying Kalgoorlie’s
employment base so that the city was not so vulnerable to the boom-bust cycle
of the mining industry was something totally unthinkable.  Speaking to the
chamber of commerce and various members, this was a foreign concept but not
improbable.  Various businesses were aware of the part played by technology
in mining and the thought of diversifying from that seemed to be a natural
extension.  However to many it seemed to be like a dream that had no
substance.  The Y2K workshop that was held at Kalgoorlie, although widely
advertised in the local newspaper the Kalgoorlie Miner, on ABC radio and
through the Chamber of Commerce was as well attended at Kalgoorlie as it had
been at Leonora. For a city with six times the population of Leonora, it was a
disappointing turnout.
Since Kalgoorlie was the regional centre of the Goldfields, the city council had
the attitude of being well-satisfied with what it had in the way of services,
history and tradition.  The council and other locals could not understand why
professionals did not call Kalgoorlie home instead of a just place to make
money and leave shortly afterwards.  I myself asked this question also.  A
professional on contract at Curtin supplied the answer.  He said that once his
contract was over he would move back to Perth to live.  The reason for this was
that he preferred to live by the sea and that the personalities of the people in
Kalgoorlie were basic. Some were very basic.  Given the choice, he preferred
to be around people who were more than just basic.  In Perth, he could have
both his desires – to live by the sea and mix with more sophisticated people.
Beyond this one Y2K workshop not much more could be done in Kalgoorlie in
the way of telecommunications research and development.  The shire council
and chamber of commerce had decided that it had everything it could possibly
want and was satisfied.Appendices 297
SHIRE OF COOLGARDIE
DEMOGRAPHICS AND STATISTICS
Figure showing the Shire of
Coolgardie within the Goldfields
Esperance region (GEDC, 2004).
Coolgardie today is a town which has seen better days.  The gold that was
discovered in the 1890s which led to its establishment has petered out.  In its
heyday in 1898, it had a population of 15,000 with another 10,000 searching
for gold in the area.  700 mining companies were floated in London at this
time.  It became a local government authority in 1894 and ceased existence in
1921.  During the Depression and in the 1980s when the price of gold soared, a
number of small operations were started up.  These helped to revitalise the
town which had become known as a ghost town when the population dropped
to less than 200.
Its second town, Kambalda was established in 1887 when gold was discovered
near Lake Lefroy.  By 1907 the gold had run out and Kambalda as a town was
abandoned.  Sixty years nickel was discovered at Kambalda by Western
Mining Corporation.  The town was re-established and repopulated (GEDC,
2004).
TELECOMMUNICATIONS RESEARCH AND DEVELOPMENT
At the time of my appointment, the town of Coolgardie had nearly finished its
application for a telecentre.  It had a recorded survey of various individuals in
the community who supported the concept of a telecentre, received a letter
from the Shire indicating the Shire’s willingness to donate in-kind support for
the telecentre, mustered together the necessary $30,000 for the computer and
other office equipment, secured the use of one of the abandoned buildings in
town for the telecentre and collected the prerequisite number of letters of
support from local businesses and state parliamentarian.   When I contacted the
chair of the telecentre committee, on behalf of the Development Commission,
all that remained to do was to supply a letter of support from the Development
Commission and to help the committee write its submission.
Fresh from my meeting with the telecentre coordinator in Norseman in the
Shire of Dundas and having shared that committee’s trials and tribulations ofAppendices 298
their telecentre submission, I was prepared.  On one of my necessary trips to
Perth, I had been directly and personally warned by the Telecentre Support
Unit in Perth that the community had to write its own submission.  The various
Divisions in the Department of Commerce and Trade at that time was very
strict about the wording in community submissions to the Department for
money for various regional projects.   Later when the Labor Government was
voted in, this stringency was relaxed (Baesjou, 2004).  However the model for
applying for a telecentre had been perfected in the wheatbelt, which is less than
a day’s journey out of Perth.  This makes it easy for a bureaucrat testing a
regional development model to go “to the country”, test it and be back in one
day.  In the wheatbelt, an agricultural area, many of the families have been
there since the first settlement of the state.  Consequently the farms have been
in the family for a number of generations and generally are wholly owned by
the family.  There is no mortgage hanging over people so there is a little more
leisure time for community activities.  People have the time to write their own
community submissions.
In Coolgardie, a mining town, mines run twenty-fours hours a day, seven days
a week.  People who work at a mine, in whatever capacity, work twelve hours,
be it day or night shift.  Some people travel to Kambalda to work at the mine
there so their day is much longer than twelve hours.  There is not much leisure
time to write a community submission.  The community also had been
informed that the Development Commission was not allowed to assist with its
submission.  There was a mutual shaking of heads over this piece of
intelligence and a general consensus that the “city” had no idea of what it was
like to live in the country.  Since the chair of the Coolgardie telecentre
committee had business in Kalgoorlie, she “dropped in” and used the
Commission’s telephone and fax facilities to contact other successful
communities for a copy of their submissions since such communications were
invariably STD long distance telephone calls.
Kambalda was the next town to form a committee to apply for a telecentre. I
noticed that regional communities that are in close proximity to each other and
are of equal size and population, tended to have a rival mentality, a “keeping
up with the Joneses” attitude.  This also extends to shires.  The same outlook
could be found in Laverton and Leonora shires.  What one had, the other had to
have as well.
The person who was interested in driving the application for a telecentre in
Kambalda could be considered by “city” standards to be “mover and shaker”.
She was a young mother from the east of Australia who had followed her
husband with his work in the mining industry.  Having two young children
aged two and four, she told me how email helped her to remain connected to
her family and friends in the east.  Kambalda, she found out, was home to
migrants like herself.  She felt so strongly about the isolation that she
considered it necessary to do something about it.  Having a telecentre, she felt,Appendices 299
would give the community a meeting place where mothers with young children
and youth could meet to get in touch with each other and family and friends in
other parts of the country.  She acknowledged that many people were afraid of
computers. She herself thought that they were marvellous and her four year old
son knew how to use one.
The shire of Coolgardie’s interest lay with the establishment of the telecentres.
When I called in at the council offices to gauge the mood of the shire, all I
received was stares – the kind reserved for Aboriginal people.  It was plainly
obvious that the people were out of their depth in dealing with someone not
Caucasian like themselves.  It was like talking to a brick wall.  People really
did not want to have any interaction with me at all.   That being the case, I
could not do anything more in the Shire of Coolgardie.  The shire had a similar
composition and outlook as Menzies.
SHIRE OF DUNDAS
DEMOGRAPHICS AND STATISTICS
Figure showing the Shire of
Dundas within the Goldfields
Esperance region.
Dundas shire covers 93,113km
2.  There are small settlements along the Eyre
Highway, pastoral properties and the pristine coastal beaches along Eucla,
close to the South Australian border.  The major town for the Shire of Dundas
is Norseman which is 724km from Perth.  Situated at the end of the Eyre
Highway, Norseman is also called the ‘Gateway to Western Australia’
In 1892 gold was first discovered at Dundas Rocks, 14 miles from Norseman.
A mining town composed of tents and humpies (small huts made from
branches) sprang up around mines with names such as ‘Great Dundas’ and
‘Mary Bell’.  Until a dam was built, supplies and water were carted to the
town.
Norseman today is a community with approximately 1500 people.  The main
industry is still gold mining.  Central Norseman Gold Corporation which minesAppendices 300
the gold at Norseman, is Australia’s longest continuously running gold
operation (GEDC, 2004).
TELECOMMUNICATIONS RESEARCH AND DEVELOPMENT
Norseman’s telecentre was the third to open in the Goldfields Esperance
region.  The town had enthusiastically thrown its support behind its committee
and was in the midst of celebration that the telecentre would be opened by the
then coalition Minister for Regional Development and Deputy Premier, Hendy
Cowan.  The community was on a double high because Western Mining had
informed the Commonwealth Bank that if the bank closed its Norseman
branch, the company would withdraw its account from the bank.  Since
Western Mining’s account was a multi-million dollar account, the bank
informed the town that its branch would remain open.  There was nothing more
to be done in Norseman except celebrate.
SHIRE OF ESPERANCE
DEMOGRAPHICS AND STATISTICS
Figure showing the Shire of
Esperance within the Goldfields
Esperance region.
The shire of Esperance is 42450km
2.  Its major centre, Esperance, is located
725 km south east of Perth.  The town was named after L'Esperance, a French
frigate which sheltered with its companion vessel Recherche, in the bay from a
storm while exploring the Western Australian coast in 1792.  The area was first
settled by the Dempster brothers who took up a grazing lease of 304,000 acres
in 1863.  Esperance town was established in 1893 as a port for the Coolgardie
goldfields until the laying of the railway from Perth to Kalgoorlie in 1896.  The
miners then took the train to Perth from Kalgoorlie.  The retail and hospitality
industries that sprang up to cater to the miners subsequently declined almost
overnight.
The land around Esperance was regarded as unsuitable for agriculture until
1949 when it was discovered that the soil could be rendered fertile with theAppendices 301
addition of trace elements.  By the 1980s over six hundred farms had settled
approximately 8,000 hectares to produce wheat, sheep and cattle.  The
industries in Esperance today are agriculture, fishing, farm forestry and
tourism.  Esperance Port is used to import fertiliser and fuel products and
export wheat, barley, lupin and oats.  Nickel from the Goldfields and iron ore
from the Portman Mining operation at Koolyanobbing are shipped by rail to
the Port to be exported (GED, 2004).
TELECOMMUNICATIONS RESEARCH AND DEVELOPMENT
Esperance as the region’s second largest town with approximately twelve
thousand people was considered to be too big for a telecentre by the Telecentre
Support Unit.  The town had a community college which was exploring
linkages with the local TAFE and high school to establish the equivalent of a
telecentre for students and the community.  The Port Authority was then
considering deepening the port to allow larger tankers into the port so that ore
could be loaded for export.  The town set in a pretty countryside enjoyed a
booming tourist industry from September to April and had reasonable
telecommunications.  The people in Esperance were quite happy and so not
interested in telecommunications issues.  The town did host a Y2K seminar
during the term of the contract but was largely uninterested in
telecommunications issues.  A proposal to hold an E-commerce workshop
received only five expressions of interest despite a letter drop, telephone
canvassing and advertisement in the local newspaper.
SHIRE OF RAVENSTHORPE
DEMOGRAPHICS AND STATISTICS
Figure showing the Shire of
Ravensthorpe within the
Goldfields Esperance region
(GEDC, 2004).
Ravensthorpe shire covers an area of 13,553km
2.  The town Ravensthorpe is
located 540 km south of Perth.  It was named by Western Australian Surveyor
General John Septimus Roe after Bishop Short’s parish in England.  Bishop
Short was Bishop of South and Western Australia.Appendices 302
Ravensthorpe today is a small sheep and wheat town, which started life as a
gold and copper mining town in 1898.  Most of the mining activities had shut
down by 1918 with a few mines continuing to operate until the 1970s.  There is
currently renewed mining activity with a nickel mine being developed by BHP
Biliton.  BHP’s proposed $950 million Ravensthorpe Nickel Project in October
2001 received $18.9 million from the Western Australian Government over
four years towards economic and social infrastructure, a commitment to be
matched by the Federal Government and BHP Billiton.  Construction
workforce will be 1,200 with a mining workforce of 300.  The Ravensthorpe
mine is expected to produce 180,000 tonnes per annum of nickel/cobalt/
hydroxide, which will be shipped from the Port of Esperance to BHP’s Yabulu
refinery in Queensland.  This mining project is expected to increase
Ravensthorpe’s population by 1000 with the construction of infrastructure for
water, power, waste management, aviation facilities, roads, housing,
commercial/residential land availability and community facilities and services.
Hopetoun, a small coastal settlement in the shire, is a favourite holiday
destination with retirees.  Its attractions are the pristine beaches which provide
good fishing and swimming along with the camping and bush walking
attractions of the Fitzgerald River National Park (GEDC, 2005).
TELECOMMUNICATIONS RESEARCH AND DEVELOPMENT
The communities of Ravensthorpe and Hopetoun were the first regional
communities in the Goldfields Esperance region to establish telecentres.  Being
adjacent to the Great Southern region, Ravensthorpe shire was a part of the
SCRIPT plan administered by the Great Southern Development Commission to
establish telecentres in regional communities.  This arrangement had been
brokered by Esperance office of the Goldfields Esperance Development
Commission some years earlier.  Both communities had just established their
telecentres and were not interested in any further development.Appendices 303
APPENDIX 3
Action Research
History of Action Research
Action Research (AR) is traditionally defined as an approach to research based
on a collaborative problem-solving relationship between researcher and client.
Its aim is to solve a problem and generate new knowledge (Cherry, 1999;
Stringer, 1996).  J.L. Moreno, a physician, is credited with initiating Action
Research (Moreno, 1943, 1937a; 1937b) with an ‘actionist’ view (Cherry,
1999) to research (Dash, 1999).  Kurt Lewin (1947; 1946), a psychologist,
furthered Moreno’s work.  Lewin is generally regarded as the ‘father of action
research’ (Cherry, 1999).  His contribution to the methodological debates of his
time was the shift in focus of analysis from the individual per se to the
situatedness and relatedness of the individual, allowing such processes as
leadership, groups dynamics and so on to be revealed (Dash, 1999; Moreland,
1996).
These pioneers’ work to develop action research arose from the inadequacy of
the classical scientific paradigm (or Newtonian method as propounded by Sir
Isaac Newton in 1672) to give the required results in the social field (Hall,
2001).  The classical scientific paradigm emphasises simplicity, uniformity,
predictability and control so that replication is possible (Ottoson, 2003).  It
works well in a laboratory where environmental influences are removed to
identify clear cause and effect relationships where effects represent equilibrium
states.  Totality is broken up into pieces, studied separately and reassembled
afterwards to form the initial totality. The knowledge gained is objective and
value free (Popper, 1974).
Traditionally researchers’ interests have been to investigate the ‘detail’ so that
better predictions can be made.  Heisenberg’s Uncertainty Principle in quantum
physics holds that when the focus of research is only on one aspect of a
situation, that aspect is abstracted from the whole and the associated
possibilities are lost (Ottoson, 2003).   Additionally, replication is only possible
when time is suppressed.  This is not possible in real life.  Some things cannot
be redone, such as sewing back an arm after it has been torn away with the
expectation that full functionality and mobility are possible without any
scarring (Ottoson, 2003).  The classical scientific paradigm causes an excessive
simplification of the conditions and transactions present in the world,
especially when people are involved (Krugman and Andrews, 1991).
However the lack of a similar paradigm from the natural sciences has seen
action research struggle to be accepted as a scientific method until the 1990s.
During this time, ‘realisation’ by the ‘hard-core’ sciences that the world exists
in a complex situation with emergent states of being where, according toAppendices 304
quantum thinking (Capra, 1997, 1982), objectivity is difficult, has given
‘permission’ for the social sciences to acknowledge this in their research
(Ottoson, 2003; Flyvbjerg, 2001).  Research in the natural sciences, such as
quantum physics, chaos theory, complexity theory, self organisation etc have
started to influence the view of how good research should be conducted.
Variations of Action Research
Action Research’s central tenets encompasses a variety of approaches that
emphasise a different aspect of the process or of the client group or
participating system (Ellis and Kiely, 2000; Brooks and Watkins, 1994).  Its
variations are known as:
•  Action Learning, which emphasises everyday problem solving in groups as
the main driver of management learning and development (Pedler, 1991;
Revans, 1988);
•  Action Science, which seeks to help people uncover the ‘defensive routines’
used when faced with change.  By being made aware of these routines,
individuals can engage in double-loop learning to replace familiar
frameworks, assumptions, thoughts and patterns of behaviour with new
alternatives (Argyris, Putnam and McLain-Smith, 1985; Argyris and Schön,
1974);
•  Action Inquiry, which seeks to help people learn how to improve their
performance in their everyday work environments and possibly change their
practice.  A key component is the observing participant recognising four
territories of experience.  These are the outside world, one’s own action,
one’s own strategy and one’s own vision.  Improved observation skills
heightens awareness of incongruities among these territories of experience
so that one can improve one’s practice (Torbert, 1991);
•  Participatory Action Research, (Trist, 1981; Thorsrud, 1977) which seeks to
stimulate certain kinds of dialogue.  It emerged as a critique of other forms
of social research where ‘research’ and ‘action’ are kept separate and where
‘action research is controlled by the researcher’.  It emphasises a ‘research-
action’ process in which those being researched are invited to participate in
the process “from project design through data gathering, analysis, and report
writing, on to the implementation of conclusions emerging from the
research” (Whyte, 1991, p273);
•  Cooperative Inquiry, generally linked to professional practice and
development.  It does not claim to be a separate approach within Action
Research (Reason, 1994, 1988; Reason and Rowan, 1981).  It involves the
creation of a group of people who are interested in improving their practice
through a cycle of work, observation, feedback and revised work.  Several
iterations of the cycle are recommended together with collaborative
participation, use of self-development methods to deal with anxiety and a
group culture of critical debate.
Action Research is also used in areas such as education (Elliot, 1991, 1978;
Stenhouse, 1975), policy studies (Rein, 1983; Rittel and Webber, 1973),Appendices 305
geography (Werlen, 1993), management in organizations (Olsen and Haslett,
2002) and regional development (Johnsen and Normann, 2004).Appendices 306
APPENDIX 4
GUIDE TO BUILDING A PRELIMINARY PICTURE
Relationships
Who is related?
How are they related?
History
When was the community started?
Who were the founders?
Why was it started?
 What has been the main economic
base?
Are the original families still there?
What about the history of minority
groups?
Who’s involved
Important people
Elected people
Church people
Government departments
Local governments
Community leaders
Community workers
Groups
Geographic groups
Social groups
Family groups
Community groups
Race groups
Ethnic groups
Who is involved in each?
Who are the key people?
Which are the influential groups?
Problems
What problems do you see?
What problems do others see?
What problems do the power
brokers see?
What problems do local, state and
federal government officers see?
What problems do small groups
see?
Resources
What social resources are
available?
What economic resources are
available?
Who owns them?
Are they owned by individuals,
groups or government?
What is missing?
Why are they missing?
(McCauley, 1985 cited in Stringer,
1996, 54-55).References 307
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